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SYNOPSIS 

Ten genera of Cretaceous cribrimorph Polyzoa, previously described by Lang, are considered 
to belong to the Pelmatoporinae. Some of these genera, and numerous species, are regarded 
as synonymous and all are diagnosed and revised. Seven new species are diagnosed and 
described. 

The morphology of Cretaceous cribrimorph Polyzoa is discussed and comparison made with 
Recent genera. Stratigraphical subdivisions of the English Chalk are reviewed and the distri- 
bution of the specimens from foreign Upper Cretaceous horizons is given. The stratigraphical 
range of the revised genera and species is described and their probable evolution reviewed. 

I. INTRODUCTION AND ACKNOWLEDGMENTS 

Since the two catalogues on the Cretaceous cribrimorph Polyzoa by Dr. W. D. Lang 
were published in 1921 and 1922, the British Museum (Natural History) has received 
two very large collections of Chalk Polyzoa from Mr. C. T. A. Caster. This has 
given the opportunity to examine and revise some of those results in the light of 
this added material, to re-assess the value of the cribrimorph Polyzoa as strati- 
graphical indices, and to reconsider the evidence for their evolution. It was found 
that, as in Recent cheilostomatous Polyzoa, there was much morphological variation 
in single species of the Cretaceous cribrimorphs, and far more in fact than Lang 
allowed for. As a result, many of his systematic subdivisions were found to be 
excessive. 

The study of Cretaceous cribrimorph Polyzoa is made difficult by the complexity 
of their structure. Confusion has also arisen from the unique terminology intro- 
duced by Lang, and from his attempts to assign systematic and stratigraphical 
positions to species known only from earlier literature, where they were often poorly 
described and inadequately figured. Consequently I have not used Lang's termi- 
nology, but have used instead the more widely accepted terms which are generally 
applied to Recent and fossil Polyzoa. I have also rejected, as of uncertain systematic 
position, the ill-defined species just mentioned. Further, I have also rejected some 
of the hypothetical origins to which Lang attributed the development of certain 
structures, to which he gave evolutional significance, but to which the evidence 
appears opposed. 

All this has led to a general reduction in the number of genera and species recog- 
nized, to a revision of their stratigraphical ranges, and to a great modification of the 
evolutionary sequences enunciated by Lang. 
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= A ctinocamax plenus Marls. 

= zone of Actinocamax quadratus. 

— subzone of A. quadratus. 

= Gonioteuthis [Actinocamax'\ plenus 
Marls. 

= zone of Gonioteuthis [A .] quadrata. 

= subzone of G. [A.] quadrata. 

= zone of Belemnella lanceolata {Ostrea 
lunata Chalk). 



Bm = zone of Belemnitella mucronata. 

Ec = subzone of Echinocorys scutata var. 

cincta. 

Ed = subzone of Echinocorys scutata var. 

depressula. 

Hp = zone of Holaster planus. 

Hsg = zone of Holaster subglobosus. 

II = zone of Inoceramus labiatus. 

M = zone of Marsupites testudinarius. 

Ma = subzone of M. testudinarius. 

MAS = Maastrichtian Stage. 
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By using modern binocular microscopes I have been able to study structures in 
the Cretaceous cribrimorph Polyzoa which must have been invisible to Lang or 
less well defined with the instruments available to him. I wish to record my high 
appreciation of the great value of the work done by Lang in his extensive studies 
of this group of Cretaceous Polyzoa. 

The present work^ has been almost wholly carried out in the British Museum 
(Natural History) and my thanks are due to the Keepers of Palaeontology and 
Zoology for the facilities provided for my researches. 

I wish to record particularly my warm appreciation of the considerable assistance 
given to me by Dr. Anna B. Hastings and Dr. H. Dighton Thomas to whom I am 
indebted for their invaluable advice, interest, suggestions and criticisms. I am also 
much indebted to Dr. H. Dighton Thomas for reading a large part of my typescript. 
I also wish to acknowledge the help of the library staffs at the British Museum 
(Natural History) and to thank Miss P. L. Cook and Mr. R. F. Wise for their 
general assistance, Mr. M. G. Sawyers for the photography and Miss C. M. P. von 
Hayeck and Mr. A. C. Townsend for preparing translations. 

I am most grateful to Dr. J. F. Kirkaldy, Queen Mary College, University of 
London, for his supervision of my studies and for the criticisms he has given during 
the course of my work. 

My gratitude is also due to Mr. A. G. Brighton, Curator of the Sedgwick Museum, 
Cambridge, for the loan of material and for information on the R. M. Brydone 
Collection ; to Mr. R. R. Clarke, Curator of Norwich Castle Museum, for the loan 
of material ; to Mons. E. Buge, of the Laboratoire de Paleontologie, Museum 
National d'Histoire Naturelle, Paris, for photographs of, and information on, 
specimens from the d'Orbigny Collection and to the Editor of the Bulletin of the 
Zoological Society of France for permission to reproduce Plate 22, figs. 1-8. 

Finally, I record my gratitude to my wife for help and encouragement with many 
problems associated with this work. 

II. GENERAL STRATIGRAPHY 

Subdivisions of the English Chalk which have been estabhshed or adopted by 
previous authors are discussed below. The subdivisions followed here (column 7, 
Text-fig. I, p. 6) are based on a consideration of the extensive work of the authors 
mentioned. 

^ A major part of the subject of a thesis for the degree of Doctor of Philosophy in the University of 
London. 
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The Ostrea lunata Chalk is contained well within the zone of Belemnella lanceolata 
and is Maastrichtian in age. Caster's (1924-51) main subdivisions of the zones of 
Gonioteuthis [Actinocamax] quadraia and Offaster pilula are followed, but Brydone's 
(1912) upward extension of the zone of Micraster cor-anguinum to include the 
Uintacrinus Chalk (usually placed in the zone of Marsupites testudinarius) has not 
been generally accepted and is not followed here. 

Subdivisions of the English Chalk 
Cenomanian 

Zone of Schloenbachia varians 

The glauconitic, sandy marl, usually about one foot thick, which occurs at the 
base of this zone over much of southern England is here termed the subzone of 
Stauronema carteri ; this agrees with Brydone's and Caster's general use of the 
term. Criffith & Brydone (1911) and Withers (1935) gave the unit zonal status ; 
it is not, however, sufficiently widespread or thick enough to be regarded as a true 
zone. Criffith & Brydone (1911) also suggested Plocoscyphia labrosa as an alternative 
naitie form, but apparently this sponge is only locally significant. 

The Chalk Marl, with the Tottemhoe Stone at the top, succeeds the Stauronema 
carteri subzone giving a general thickness of about 160 ft. for the zone of Schloen- 
bachia varians. The thickness may be much less ; at Hunstanton, Norfolk, it is 
only 18-20 ft. The zone of Schloenbachia varians, as determined for southern 
England, is not recognized in the Chalk of Lincolnshire and Yorkshire. Bower & 
Farmery's (1910) division of the Lincolnshire Cenomanian was adopted for that of 
Yorkshire by C. W. & E. V. Wright (1942). They divided the stage into a lower 
zone of Holaster subglobosus and an upper zone of H, trecensis, and estimated an 
inlaind thickness of 70 ft. for the whole stage. 

Zone of Holaster subglobosus 

In southern England this zone has a general thickness of about 100 ft. Criffith 
& Brydone (1911) and Withers (1935) excluded from it the Actinocamax plenus 
Marls, which they regarded as a separate zone. Subsequently both Brydone and 
Caster have described these Marls as a subzone of the Holaster subglobosus Zone. 
C. W. & E. V. Wright (1951 : 3, 4) also regarded the Actinocamax plenus Marls as a 
distinct subzone, but stated '' Their cephalopod fauna is of Turonian affinities, 
and it therefore seems best to treat them as a subzone of the Inoceramus labiatus 
zone ". The Marls vary in thickness from a few to about 12 ft. and are here regarded 
only as a lithological marker of the base of the Turonian in some areas. 

Turonian 

Zone of Inoceramus labicdus and ** Rhynchonella " cuvierP 

Both name forms occur commonly in the zone which is about 70-90 ft. thick m 
southern England. In Yorkshire the zone is very thin — only ii ft. of gritty Chalk 

‘ Pettit (1954 • 29) placed the species in Orbirhynchia. 
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with broken Inoceramus labiatus shells is present. As mentioned above, the 
Actinocamax plenus Marls are a lithological marker of the base of the zone. 

Zone of Terehratulina lata 

Withers's (1935 : 54) estimate of the general thickness of this zone in southern 
England as about 160 ft. is probably a maximum. Dines and others (1954) recorded 
up to 140 ft. of r. lata Chalk in the Chatham district, Kent, and Wright (1947) 
estimated only 58 ft. for the zone in Dorset. In Yorkshire it is very much thicker 
(210 ft.). 

Zone of Holaster planus 

Although Brydone and Gaster excluded this zone from the Turonian (see below), 
it is generally regarded as the topmost zone of that stage. 

The base of the zone of planus is often well marked by the Chalk Rock. This 
hard, somewhat nodular, glauconitic, yellowish limestone, which is about 6 ft. 
thick, contains a shallow water fauna with Hyphantoceras reussianum. In the 
localities where the actual rock band is not developed, the fauna, although somewhat 
modified, is often present. This basal bed of the Holaster planus Zone is distinguished 
as the Hyphantoceras reussianum Subzone (see Withers, 1935 : 55). 

The zone is generally thin ; the maximum thickness given by Withers is about 
60 ft., the minimum 14 ft. However, the zone thickens northwards. Dines and 
others (1954) recorded up to 70 ft. of Holaster planus Chalk in the Chatham area of 
Kent, Peake & Hancock (1961) estimate 75 ft. for the zone in north Norfolk and 
Rowe (1904 : 193) estimated 125 ft. as the thickness of the zone in Yorkshire. 

Wright (1947 : 202) drew attention to ** a 2-foot band near the base of the zone 
[in Dorset] crowded with the polyzoan Bicavea rotaformis Gregory This very 
restricted occurrence of Bicavea contrasts with that of B, radiaia Gaster and B. striata 
Gaster which are distributed throughout the zone of Gonioteuthis [Actinocamax^ 
quadrat a in the Senonian. 

Senonian 

Zone of Micraster cortestudinarium 

As mentioned above, Griffith & Brydone (1911), Brydone (1912) and Gaster 
(1924-51) placed the base of the Senonian at the bottom of the Holaster planus 
Zone. The first two authors also regarded the lowest third of the generally accepted 
zone of Micraster cor-anguinum as the uppermost unit of the Micraster cortestudinarium 
Zone. Withers (1935 : 57) estimated a general thickness of about 60 ft. for the 
M, cortestudinarium Chalk. 

Zone of Micraster cor-anguinum 

Griffith & Brydone (1911) and Brydone (1912) placed the lower boundary of 
this zone about 85 ft. above the generally accepted level (e.g., Rowe, 1900), and raised 
the upper boundary by about 60 ft. to include the Uintacrinus Chalk ; this arrange- 
ment has not been adopted by later authors. 
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Peake & Hancock {1961) record 170 ft. of M. cor-anguinum chalk in Norfolk. 

The upper boundary of the zone, as commonly defined at present, is the base 
of the Uintacrinus Chalk, its lower limit being placed about 260 ft. below that level. 

Gaster (1920 : 526) first drew attention to the Trochiliopora Bed near the base of 
the zone of Micr aster cor-anguinum in Sussex. He stated the exact position in 
which it occurs ... is as follows : 



“ Chalk of zone of Micraster cortestudinarium 

This distinctive horizon in Sussex was not mentioned by Wright {1947) as recog- 
nizable in the Chalk of the M. cor-anguinum Zone of Dorset. 

The strong Micraster cor-anguinum tabular [flint band] '' of Rowe (1900 : 301) 
was mentioned previously by Whitaker (1872 : 50). In his work on the Sussex 
Chalk Gaster (e.g., 1937 : 361) also recognized this marker flint band near the base 
of the zone. C. W. & E. V. Wright (1942) adopted, for Yorkshire, Rowe's {1904) 
suggestion of a zone of Hagenowia rostrata which is abundant throughout Chalk 
equivalent to the Micraster cor-anguinum Zone in southern England. 



This zone, about 125 ft. thick, has been recognized generally, e.g., Rowe {1900), 
Gaster {1924-51), Withers (1935) as comprising two " bands " or subzones — ^that of 
Marsupites testudinarius above (65 ft. thick) and that of Uintacrinus westphalicus 
below (60 ft. thick). As mentioned, Griffith & Brydone (1911) and Brydone (1912) 
did not include the Uintacrinus Chalk in their zone of Marsupites testudinarius. 
C. W. & E. V. Wright (1942 : 118) pointed out that Bry done's scheme avoids the 
anomaly of a Marsupites Zone in one subzone of which Marsupites does not occur ". 
In the case of the Yorkshire Chalk they recognized a zone of Uintacrinus as have 
Peake and Hancock (1961) in Norfolk. 

Brydone (1915 : 13-15) added a few feet of Chalk, containing unusual crinoid 
plates, to the top of the Marsupites Zone ; this change was also adopted by Gaster 
(1937 : 362). 

Withers (1935 : 58) stated that The Marsupites zone probably represents the 
maximum depth attained during the whole of the English Cretaceous period ". 



This zone, proposed by Brydone (1912 : 14), was established originally in the 
Chalk of Hampshire and later traced by him in Norfolk, Suffolk, Sussex, Dorset ctnd 
the Isle of Wight (see Brydone, 1914a, 1932a, &). Blackmore was able to trace the 

^ The original spelling of the specific name “ pilula ” was “ pillula ", as Ananchytes pillula Lamarck 
(1816 : 27). Brydone (1912 : 7, footnote) stated with reference to the spelling pilula, " this name was 
deliberately spelt thus in ‘ The Zones ' (Griffith & Brydone, 1911) in deference to Mr. Griffith’s scruples 
as a classical scholar against countenancing the spelling ' pillula ’ . . 



Lower fourth of zone of 
Micraster coranguinum 




Zone of Marsupites testudinarius 



Zone of Off aster pilula} 
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zone in Wiltshire, and other workers have established its presence throughout the 
rest of the English Chalk. 

Brydone divided the zone into a lower subzone of Echinocorys scutata var. depressula 
and an upper subzone of Off aster pilula. The depressula Subzone was not modified 
by Gaster, but for Bry done's Off aster pilula Subzone he (1924 : 94) substituted 

subzone of Echinocorys scutata var. cincta In this subzone Gaster included the 
60 ft. of Chalk comprising his “ horizon of Hagenowia rostrata ** ; the remainder of 
the subzone below it he termed the '' horizon of abundant Offaster pilula ", almost 
equivalent to the three ** belts " of the subzone of Offaster pilula " of Brydone 
(1914a). 

Brydone (1912 ; 1914a) and particularly Gaster (1924 : 103-107 ; 1930 : 329 ; 
1937 : 326) established a sequence of “ belts " characterized by different varieties of 
Echinocorys scutata. These are not shown in columns 4 and 5 of Text-fig. i but are 
summarized in tabular form by Gaster as mentioned above. The thickness of the 
zone of Offaster pilula was estimated by Withers (1935 : 59) as about 160 ft. 

In Yorkshire, Chalk equivalent to the combined zones of Offaster pilula and 
Gonioteuthis [Actinocamax\ quadrcUa, is characterized by the zonal form Inoceramus 
lingua with, at the top of the zone, a subzone of Scaphites binodosus regarded as the 
equivalent of the Gonioteuthis [Actinocamax\ quadrata Zone of south-east England 
(C. W. & E. V. Wright, 1942 ; 1951 : 4). Peake & Hancock (1961) have not estab- 
lished this zone in Norfolk. 

Zone of Gonioteuthis [Actinocamax] quadrat a 

Rowe's (1900) zone of A. quadratus was divided by Griffith & Brydone (1911) 
into three subzones. In 1912 Brydone combined the two lower subzones as the 
zone of Offaster pilula and restricted the Actinocamax quadratus Zone to the Chalk 
between his new zone and the base of the Belemnitella mucronata Zone. He included 
at the base of his restricted zone of Actinocamax quadratus about 60 ft. of Chalk 
which, in Sussex, Gaster (1924 : 93) regcirded as the uppermost part of the underlying 
zone of Off aster pilula [i.e., the horizon of Hagenowia rostrata\, Gaster's arrangement 
was disputed by Brydone (1939) who re-stated his earlier opinion that the boundary 
between the zones of Offaster pilula and Actinocamax quadratus should be placed at 
the top of his " Planoconvexus Bed ". 

Gaster (1924 : 93) recognized a subzone of Saccacoma cretacea for the upper 125 ft. 
of his restricted zone of Actinocamax quadratus in Sussex. Saccacoma cretacea is not 
here regarded as a true subzonal form : the general thickness of the restricted 
zone of Gonioteuthis [Actinocamax'\ quadrata was given by Withers (1935 : 59) as 
about 150 ft., so that Saccacoma cretacea extends through most of the zone. Simi- 
larly, the polyzoan species Bicavea radiata Gaster and B. striata Gaster occur through- 
out the whole zone and are not confined to separate horizons within it. 

Zone of Belemnitella mucronata 

The varying opinions on the position of the upper boundary of this zone are 
mentioned in the discussion of the overlying Ostrea lunata Chalk. 
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Apart from the inclusion, by some authors, of the 0 , lunata Chalk (e.g.. Withers, 
1935 : 60), and the Parapachydiscan divisions proposed by Spath (1926), the zone 
of Belemnitella mucronata has not been generally subdivided.^ The position of the 
lower boundary of the zone of Belemnitella mucronata as established, for example, 
by Rowe (1900), has not been queried. 

Variations in thickness are very marked : in a general estimate Withers (1935 : 
60) gave the thickness as 250 ft. (excluding the Ostrea lunata Chalk) in Norfolk, 
70 ft. in Hampshire, 250 ft. in Dorset, and 475 ft. in the Isle of Wight. The thick- 
ness in Norfolk has been more accurately estimated by Peake & Hancock (1961) as 
325 ft. 

Uneven pre-Tertiary or recent erosion probably accounts for much of this variation, 
but the thickness which remains is great and more general subdivision would be 
of value. 



Maastrichtian 
Zone of Belemnella lanceolata 

In his original publication on the stratigraphy and fauna of the Trimingham 
Chalk, Brydone (1900 : ii) concluded that '' the great majority of forms . . . 
which appear in this [faunal] list . . . are characteristic of the Maastrichtian Stage 
on the Continent Subsequently, Brydone (1908^3^, b) described the Trimingham 
Chalk in detail. Since that date the Trimingham Chalk has been placed, by various 
authors, either as highest Senonian or as Maastrichtian in age. 

Boswell (1929 : 406, 408A) recognized Jukes-Browne's (1904 : 5, 12) zone of 
Ostrea lunata and regarded it as comprising '' higher beds than those of the B, mucro- 
nata zone 

Withers (1935 : 40) discussed the limits of the '' Maestrichtian and Upper Senonian 
(Campanian) ” and some of the previous uses of the term '' Maestrichtian He 
stated that it was originally applied by Dumont ... to include the Tuffeau de 
Maestricht as exposed at Maestricht, Holland, and [that] this term corresponds to 
the Dordonian of Coquand He also mentioned Haug’s (1910) extension of the 
term Maastrichtian to include the '' Maestrichtian (5. str,) and the zone of B, mucro- 
nata and Spath's (1926) modification which included with the Maastrichtian only 

the uppermost part of the B, mucronata zone 

Withers himself (1935 : 41) applied the term '' Maestrichtian ... in its original 
sense to beds of the same age as the Tuffeau de Maestricht and retained as '' Upper 
Senonian (Campanian) '' the '' Norwich Chalk the Skrivekridt of Denmark and 
the Schreibkreide of Riigen. The Chalk of Trimingham, Norfolk, he regarded 
(p. 60) as being '' a little higher in the sequence of the B. mucronata zone . . . than 
that occurring in the neighbourhood of Norwich.'’ 

^ Wright (1947) mentioned “ Lower, Middle and Upper Divisions ” of the Belemnitella mucronata 
Zone in Dorset, the Middle Division being characterized by distinctive asteroid remains. C. W. & 
E. V. Wright (1951) adopted, in a slightly modified form, Spencer’s (1913 : 145) division of the “ mucro- 
nata ” Chalk into Upper, Middle and Lower zones. They stated (1951 : 3) that of these divisions, 
“ the first [topmost] is now the zone of Belemnella lanceolata, and the other two are treated as subzones, 
as yet unnamed, of a restricted zone of Belemnitella mucronata 
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The '' Maestrichtian was suggested by Brydone (1938 : 16) as a '' possible conti- 
nental equivalent ” of the “ Trimingham General Chalk i.e., his upper division 
of the zone of Ostrea lunata. 

More recently, Jeletzky (1951), in a comprehensive study of the use of the name 
Maastrichtian, considered that the Trimingham Chalk is of Lower Maastrichtian 
age, an opinion based largely on a study of the belemnite faunas of Trimingham 
and other Maastrichtian horizons on the Continent. The highest Belemnitella 
mucronata Chalk he regarded as that of the Norwich district, which he retained in 
the Senonian (see Jeletzky, 1951, table facing p. 208). 

Jeletzky's interpretation of Dumont's (1849) ^^e of the term Maastrichtian has been 
questioned by van der Heide (1954). He stated (p. 509) that Dumont '' considered 
the Maastrichtian Chalk and its equivalents as belonging to his Systeme Maestrich- 
tien : older beds were not included After a careful and detailed assessment of 
the evidence from Dumont's pre-1849 publications, his maps, and Mourlon's publi- 
cation (1878) based on Dumont's notes and manuscripts (Dumont died in 1857), 
van der Heide concluded that “ the Systeme Maestrichtian of Dumont (1849) 
equivalent to the Maastricht Chalk " of the type locality only, and that the newer 
interpretations, which enlarge the Maastrichtian (e.g. Jeletzky, 1951) are incorrect. 
Finally, van der Heide stated (p. 511) the only conclusion at which we can arrive 
at the moment is that a detailed study of the stratigraphy and palaeontology of 
the type area of the Maastrichtian is indispensable ". 

It is desirable to establish, as van der Heide has done, the original meaning of a 
stratigraphical term, but this should not then preclude its use in a wider sense — 
provided that the extended use is also clearly defined. 

Recently Jeletzky 's enlarged use of the term Maastrichtian has been applied, with 
various modifications, by several continental authors. For example, Voigt (1951) 
has described polyzoan faunas of Lower and Upper Maastrichtian age from Holland 
and Germany ; the zone of Belemnitella mucronata being retained in the Upper 
Campanian. This is in agreement with the extensive work of Hiltermann & Koch 
(1950), Hiltermann (1952) and Wicher (1949, I953^^, I 953 &) which has shown that 
the top part of the previously so-called Upper Senonian " of Denmark, Germany 
and other areas, may be regarded as a widespread boreal facies of the Maastrichtian 
{s, lato) characterized by a distinctive foraminiferal fauna. 

In a study of the foraminifera of the English Chalk Williams-Mitchell (1948) 
indicated that the foraminifera of the Trimingham Chalk differ considerably from 
those which characterize the underlying Senonian horizons. Barnard & Banner 
(1953 : 207) listed 24 species of arenaceous foraminifera which occur in the zone of 
Belemnitella mucronata ; of these, 6 are long-range forms occurring from the Cenoman- 
ian to the zone of Ostrea lunata, 5 range from the base of the zone of Belemnitella 
mucronata into the Ostrea lunata Chalk, and the remaining 13 species are all 
confined to the zone of Belemnitella mucronata, again indicating a change at the 
top of the latter zone. 

A sample collected in 1954 from a foreshore exposure of white chalk with Ostrea 
lunata, just north of Mundesley, was prepared and examined for its foraminiferal 
content by the late Mr. A. G. Davis. In a letter (20th September, 1954 ) wrote 
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'' the foraminiferal content of this sample is quite unlike any from the zones below 
— which are much better known. I find the foraminifera fauna is characterized by 
some species of Bolivina, species much like B, incrassata, B. gigantea ** and B. 
decussens. There are also some arenaceous agglomerated forms — as also mentioned 
by Williams-Mitchell. 

The species of Bolivina present in the sample are characteristic of the Maastrichtian 
of Hemmoor and Liineburg. They are rare in the mucronata Zone, but do make an 
appearance and only become abundant higher up. They are abundant in the 
Mundesley sample. 

Other foraminifera are present, but not abundant, and they are of long range. 
The well-known Chalk foraminifera, Nodosarids, Globotruncana, etc., do not seem 
to be present. 

This evidence of a faunal change in the foraminifera is further supported by the 
distribution of species of Castanopora (see p. 274). 

Boswell (1923) estimated the total thickness of the Ostrea lunata Chalk at about 
no ft., and this is confirmed by Peake & Hancock (1961 :32c) in their precise 
study of the Trimingham Chalk. The boundary between it and the underlying 
zone of Bdemnitdla mucronata has not been seen. 

C. W. & E. V. Wright (1951 : 3) have stated that '' Ostrea lunata, the fossil used by 
Jukes-Browne as an index for the uppermost zone of the Chalk (at Trimingham), 
is not entirely appropriate [as a zonal name form], as it does not occur at all in a 
large part of the Trimingham Chalk. Now that Jeletzky has shown that the vast 
majority of the Trimingham belemnites are Bdemndla lanceolata (Schlotheim) 
and not Belemnitella mucronata the former species can appropriately be used as a 
zone fossil, as it is over most of northern Europe Thus the authors referred 
(1951 : 3) to a zone of Bdemndla lanceolata as an alternative to '' zone of Ostrea 
lunata ** , They also used the terms '' Upper '' and Lower Senonian '' as stages 
embracing the zones of Ostrea lunata down to, and including, the zone of Offaster 
pilula, and from the zone of Marsupites testudinarius down to, and including, the 
zone of Micr aster cortestudinarium respectively. They stated that the Upper 
Senonian includes Campanian and Maastrichtian. Lower Senonian includes 
Coniacian and Santonian 

Foreign Upper Cretaceous Horizons 

Most of the Polyzoa described here are from the English Chalk, but a number of 
specimens from various horizons of the Upper Cretaceous abroad have also been 
examined in order to complete the systematic revision of some genera. 

The following list of genera and species from such localities and horizons are 
included in the systematic revision of the Cretaceous cribrimorph Polyzoa described 
here. When no specimens are available, either in the collections of the British 
Museum (Natural History), or in the other collections studied, the species have been 
assessed from published works only. In these cases the name of the species is fol- 
lowed in the list by the reference to its original description [e.g., Castanopora [Rhinio- 
pora] labiata (Levinsen) (1907 : 155, 156, 158, pi. opp. p. 160, fig. i, la-f). Moen, 
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Aalborg, Denmark. Lower Maastrichtian (as Senonian, zone of Belemnitella mucro- 
nata)]. Where specimens of species from foreign localities are available the name of 
the species is marked by an asterisk and is followed directly by its locality and 
horizon [e.g., *Castanopora glandulosa Lang. Riigen. Probably boreal Maastrich- 
tian (as Senonian, zone of Belemnitella mucronata)]. If a photograph only is 
available this is stated. Published records of the foreign occurrences of other 
species are also mentioned. 

Aeolopora 

Aeolopora nebulosa Lang. Also recorded by Voigt (1930 : 498, 542, 560, pi. 27, 
fig. i) from Ifo, Sweden. “ Mammillatensenon.” 

Castanopora 

Castanopora [Rhiniopora] aviculosa (Lang). Photograph only of the holotype. 
Maastrichtian, Maastricht, Limbourg, Holland. 

*C. castanea Lang. Riigen. Also recorded by Voigt (1930 ; 513, 561, pi. 30, fig. 
17) from the same locality and horizon. Probably boreal Maastrichtian [as 
Senonian, zone of Belemnitella mucronata']. 

*C. dibleyi (Brydone). Also recorded by Voigt (1930 : 512, 561, pi. 30, fig. 18) 
from Riigen. Probably boreal Maastrichtian, and ? Voigt (1930 : 512, 561, 
pi. 30, fig. 20) as Castanopora sp. from Stafversvad, Schonen [as “ Unteres 
Mukronatensenon ”]. 

C. faujasi (von Hagenow) (1851 : 99, pi. 10, fig. 19a, b). Also recorded by Voigt 
(1930 : 511, pi. 31, fig. 2) as Rhiniopora faujasi (von Hagenow), Maastricht, 
Limbourg, Holland. Maastrichtian [as “ Ob. Mukronatensenon ”]. 

*C. glandulosa Lang. Riigen. Probably boreal Maastrichtian [as Senonian, zone 
of Belemnitella mucronata]. 

C. guascoi (Ubaghs) (1865 : 51, pi. 2, figs. 3«-c). Valkenburg (Fauquemont), 
east of Maastricht, Limbourg, Holland. Maastrichtian. Also recorded by 
Voigt (1930 : 512, 561, pi. 31, fig. i). Maastricht. Maastrichtian [as “ Ob. 
Mukronatensenon ”]. 

*C. \Rhiniopora] jurassica (Gregory). Recorded incorrectly from Ranville, Nor- 
mandy, France, as of Jurassic age. Very probably from Maastricht, Limbourg, 
Holland. Maastrichtian. 

C. [Rhiniopora] labiata (Levinsen) (1907 : 155, 156, 158, pi. opp. p. 160, fig. i, 
la-f) — Cribrilina valida Levinsen (1925 : 376, pi. 5 > ^8- 580,-d). Moen, 
Aalborg, Denmark. Lower Maastrichtian, [as Skrivekridt, Senonian, zone of 
Belemnitella mucronata]. 

*C. magnifica (d’Orbigny). Holotype — photograph only, either from Sainte 
Colombo, Manche, France, or from Royan, Charente Inferieure, France. Both 
localities Maastrichtian. [As Senonian, zone of Belemnitella mucronata.] 
Includes Rhiniopora aspera, R. asperula, R. cacus and R. horrida. Recorded 
by Voigt (1930 : 511) from Riigen and Blauen Bergen, Roslau. Probably 
boreal Maastrichtian [as “ Ob. Mukronatensenon ”]. Also recorded by lilies 
(1953) from Hemmoor, near Hanover, Germany. Maastrichtian. 
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C. multicostata Voigt (1930:512, 561, pi. 30, fig. 19). Riigen. Probably boreal 
Maastrichtian [as “ Ob. Mukronatensenon ”]. 

C. [Rhiniopora] spooneri (Butler & Cheetham) (1958 : 1154, text-figs, i, 2). . . 

from a chalk bed exposed at Rayburn's dome, Bienville Parish, Lousiana . . . 
equivalent to the Upper Cretaceous Saratoga chalk of Arkansas . . U.S.A. 

C. voigti sp. nov. (Voigt, 1930 : 511, pi. 31, fig. 6 — as “ Rhiniopora hispida Lang " 
which is indeterminate, see p. ^^38). Moen. Denmark. Lower Maastrichtian 
[as Oberes Mukronatensenon], and Riigen, probably boreal Maastrichtian. 

Hexacanthopora 

*Hexacanthopora sexspinosa Lang. Also recorded by Voigt (1930 : 495, 542, 560, 
pi. 26, figs. II, 12) from Gr. Biilten-Granulatensenon ” (as H, brightonensis) 
and '' Quadrat en- Oder Mukronatensenon ” of Misburg, Germany. 

H. viginticostata Voigt (1930 : 495, 560, pi. 26, fig. 13 ; 1949 : 37, 43, pi. 9, figs. 
I, 2). Schwiecheldt, Hanover, Germany. ‘‘ Quadraten- oder Mukronaten- 
senon ", and L^erdorf, Holstein, Germany, Senonian, zone of Gonioteuthis 
[Actinocamax] quadrata, 

Lagynopora 

*Lagynopora furcifera (Brydone). Also recorded by Voigt (1930:495, 542, 560, 
pi. 26, fig. 10 ; 1949 : 36, 43, 44, pi. II, fig. i). Misburg, Germany — " Quad- 
raten- Oder Mukronatensenon ”, and Lagerdorf, Holstein, Germany — Senonian, 
zone of Gonioteuthis [Actinocamax] quadrata, 

*L, horsleyensis Lang. A poorly preserved specimen has been recorded by Didon 
(1958 : 80, 84, text-fig. 2) from the Santonian of Le Trait, near Rouen, Seine 
Inferieure, France. 

L, lagena Lang. Also recorded by Voigt (1930:495, 542, 560, pi. 26, fig. 9). 
Balsburg. ” Mammillatensenon.” 

?jL. [? = Canupora] prima (Kiihn) (1930 : 65, pi. 26, fig. 13). Lithothamnienkalk. 
Haidhof, Emstbrunn, Austria. Danian. 

Leptocheilopora 

*Leptocheilopora fdliozati (Brydone). Also recorded by Gillard (1943 : 187). 
”... a la cote — 72 m. par le forage Font-de-Chevres . . . Royan ”, France. 
Either Senonian, zone of Belemnitella mucronata, or Maastrichtian. 

*L. magna Lang. Holotype and paratype — Liineberg, Hanover, Germany — very 
probably boreal Maastrichtian [as Senonian, zone of Belemnitella mucronata]. 
Other specimens — Hemmoor, Hanover, Germany — Maastrichtian, either zone 
of Belemnella lanceolata mut. sumensis or zone of B, junior. Also recorded by 
Voigt (1930 : 496, pi. 27, fig. 5) ? Maastricht. Maastrichtian [as ” Obere 
Mukronatenkreide ”], and from Riigen, probably boreal Maastrichtian. The 
species is synonymous with Barroisina galeata Levinsen (1925 : 385, pi. 6, fig. 
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67). Moen, Aalborg, Denmark. Lower Maastrichtian [as Skrivekridt, Seno- 
nian, zone of Belemnitella mucronatd\. The species is probably synonymous 
also with Leptocheilopora longuesensis Lang (1916a : 396, 397 ; 1921 : 76) — 
horizon recorded as ** Campanian, Longuesse, France 



Pelmatopora 

*Pelmatopora brydoneis Lang. Recorded by Didon (1958 : 83, 85, text-fig. 10) 
from the Santonian of Elbeuf, near Rouen, Seine Inferieure, France. 

*P. chrysalis (d'Orbigny). Photograph only. Villedieu, France. Senonian, Coni- 
acian. Also recorded by Gillard (1942 : 90) from the Upper Chalk between 
24 m. 50 and 26 m. 80 (Division D) from a boring at Montbazon, south of 
Tours, Indre-et-Loire, France. 

P. ? daniensis Voigt (1925& : 99, 100, pi. 3, figs. 4-6 ; 1930 : 514, 561, pi. 31, fig. ii). 
Cothen. Danian. 

*P. fecampensis Lang. Holotype and other specimens — Fecamp north-east of 
Le Havre, Seine Inferieure, France. Senonian, Coniacian. Also recorded 
by Didon (1958 : 82, 84, text-fig. 9) from the Santonian of Le Trait, Elbeuf and 
Orival, near Rouen, Seine Inferieure, France. 

*P. fragilis (d'Orbigny). Lectotype — the specimen figured by d'Orbigny (1851, 
pi. 717, fig. 9). Fecamp, north-east of Le Havre, Seine Inferieure, France. 
Senonian, Coniacian. Photograph only of a specimen from the same locality 
and horizon as the lectotype, and a specimen from St. Avertin, south-east of 
Tours, Indre-et-Loire, France. Senonian, Coniacian. Also recorded by 
Gillard (1942 : 90) from the Upper Chalk between 6 m. 50 and 7 m. 30 (Division 
A) from a boring at Montbazon, south of Tours, Indre-et-Loire, France. 

*P. larva Lang. Holotype and D. 28438 — La Ribochere, Loir-et-Cher, east of La 
Chartre-sur-le-Loire, Sarthe, France. Senonian, Coniacian. 

"^Pelmatopora cf. marsupitum Lang. Recorded by Didon (1958 : 83, 85, text- 
fig. ii) from the Santonian of Moulineaux, near Rouen, Seine Inferieure, France. 

*P. d'orbignyi Lang. Holotype. St. Avertin, south-east of Tours, Indre-et-Loire, 
France. Senonian, Coniacian. Specimen also from La Ribochere, Loir-et- 
Cher, east of La Chart re-sur-le-Loir, Sarthe, France. Senonian, Coniacian. 

*P. quadrata Lang. Synonymous with P. filliozati Lang. Photograph only of the 
holotype of P. filliozati Lang, from Fecamp, north-east of Le Havre, Seine 
Inferieure, France. Senonian. Coniacian. 

*P. striata (d'Orbigny). Lectotype — the specimen figured by d'Orbigny (1851, 
pi. 686, fig. 10). Nehou, south of Valoignes, east of Sainte Colombo, Manche^ 
France. Senonian. Photographs only of a specimen from Villedieu, France. 
Senonian, Coniacian. Also recorded by Gillard (1942 : 90) from the Upper 
Chalk between 24 m. 50 and 26 m. 80 (Division D) from a boring at Montbazon, 
south of Tours, Indre-et-Loire, France. 

*P. suffulta (Brydone). Canu (1911 : 252, pi. 6, figs. 7-10) has also recorded 
Cribrilina insignis which is possibly synonymous with Pelmatopora suffulta, 
Roca, Argentine. Rocanean. 

GEOL. 6, I. 
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Ubaghsia 

Ubaghsia aurita Lang. Photograph only of the holotype. Royan, south of 
Rochefort, Charente Inferieure, France. Maastrichtian. 

*U. [Batrachopora] coaxans (Lang). Riigen. Probably boreal Maastrichtian [as 
Upper Senonian 

*( 7 . \Batrachopora\ crassa (Lang). Riigen. Probably boreal Maastrichtian [as 
Senonian, zone of Belemnitella mucronata\, 

U, [Steginopora] demorgani (Julhen) (Jullien, 1886 : 615, pi. 19, figs. 4, 5, pi. 20, 
fig. i). Les Mohneaux, Meudon, south-west of Paris, France. Senonian, zone 
of Belemnitella mucronata, 

U. [Steginopora] meudonensis (Jullien) (Jullien, 1886 : 614, pi. 17, figs. 1-5, pi. 18, 
figs. 1-3). Details as for U, demorgani. 

U, [Steginopora] ocellata (Jullien) (Julhen, 1886 : 614, pi. 19, figs. 1-3). Port 
Brehay, north-east of Gourbesville, north-west of Carenten, Manche, France. 
“ Etage senonien — probably middle or lower part of zone of Belemnitella 
mucronata. 

*U. ornata (Goldfuss). Lectotype — the specimen figured by Goldfuss (1826, pi. 9, 
fig. 16). St. Petersburg, Maastricht. Maastrichtian. Specimens from Valken- 
burg (Fauquemont) and Maastricht, Holland. Maastrichtian. Also recorded 
by Voigt (1930 : 513, pi. 31, fig. 20 only). Maastricht. Maastrichtian [as 
Ob. Mukronatensenon ”], 

U. [Batrachopora] perforata (Marsson) (Marsson, 1887 : 98, 109, pi. 10, fig. ii). 
Riigen. Probably boreal Maastrichtian [as '' Schreibkreide Also synony- 
mous with Cribrilina brachiata Levinsen (1925 : 377, pi. 8, fig. 24). Meen, 
Aalbourg, Denmark. Lower Maastrichtian [as Senonian, zone of Belemnitella 
mucronata], 

[Batrachopora] ranunculus (Lang). Riigen. Probably boreal Maastrichtian 
[as Senonian, zone of Belemnitella mucronata]. Also recorded by Voigt (1930 : 
515, 561, pi. 31, fig. 17) from the same locahty and horizon. 

*( 7 . reticulata (Ubaghs). Lectotype — the specimen figured by Ubaghs (1865, pi. 
2a, fig. 7c), Valkenburg (Fauquemont) or Geulem, Maastricht, HoUand. 
Maastrichtian, Ober Bryozoenschichte (horizon / of Ubaghs). Specimens 
from Maastricht, HoUand. Maastrichtian. Also recorded by Voigt (1930 : 
515, pi. 31, figs. 18, 39 only). Maastricht, HoUand. Maastrichtian [as '' Ob. 
Mukronatensenon '*], 

The age of some Upper Cretaceous horizons abroad, e.g. that of the Riigen Chalk, 
has more recently been proved different from that originally stated by some authors. 
In the above Ust such revision of horizons is indicated by giving the old opinion 
enclosed in square brackets. 

Among the stratigraphical terms used in the above Ust '' Coniacian " refers to 
beds equivalent in age to the zone of Micr aster cortestudinarium, and Santonian '' 
to beds equivalent in age to the zones of M. cor-anguinum and Marsupites testudinaris. 
The following terms are revised or generally in use by foreign authors. 
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Granulatensenon, Chalk with Gonioteuthis granulata in Germany, approximately 
equivalent to the zone of Marsupites testudinarius in England. 
Lithothamnienkalk of Haidhof. Part of the Austrian Upper Cretaceous series of 
Danian age. 

Maastrichtian. The general use of this term as applied to EngUsh and foreign 
horizons has been discussed (p. 12). 

Mammillatensenon, Part of the Triimmerkreide of Sweden, equivalent to the 
upper part of the zone of Gonioteuthis [Actinocamax] quadrata in Germany and 
England. Possibly also equivalent to part of the zone of Belemnitella mucronata 
in England (see Withers, 1935 : 71). 

Mean Chalk, Aalborg, Denmark, Referred by Levinsen (1925) and others to the 
Senonian, zone of Belemnitella mucronaia, but now known to be Lower 
Maastrichtian. 

Oberes Mukronatensenon of Maastricht, Used by Voigt (1930) for the Cretaceous 
of the type locahty of the Maastrichtian, termed subsequently by Voigt, and 
generally, Maastrichtian 5. str. 

Rocanean, Part of the Argentine marine Upper Cretaceous. Feruglio (1949 : 
218) gave an extensive survey of previous studies of the Rocanean and con- 
cluded that “ after various considerations and a critical study of the data 
hitherto pubhshed by previous authors it is impossible, in the present state of 
knowledge, to decide whether these strata belong to the Upper Cretaceous 
or to the lower part of the Tertiary '' [translation]. 

Rilgen Chalk, Originally (e.g. Lang, 1921 ; 1922) regarded as Senonian, zone of 
Belemnitella mucronata, but subsequently shown (e.g. Voigt, 1951 ; Hiltermann, 
1952) to be probably boreal Maastrichtian. 

III. NOTES ON THE COLLECTIONS STUDIED 
British Museum [Natural History) 

Most of the material described here is from the large collections of Chalk Polyzoa 
made by C. T. A. Gaster and presented by him in recent years. The total of Chalk 
Polyzoa in the Gaster Collections numbers many thousands, the majority of speci- 
mens coming from south-east England. Much of the material has been carefully 
cleaned, stained and mounted by the collector, and all specimens are accompanied 
by full and precise details of locahty and horizon. 

A number of specimens have been studied which were obtained by earlier collectors. 
Such specimens, from collections other than the Gaster CoUection, were incor- 
porated by Lang in his works on Cretaceous cribrimorph Polyzoa and have been 
re-examined here to complete the revision of some genera. 

The British Museum Collections also include photographs of specimens in the 
F. Canu CoUection, Paris. 



Sedgwick Museum, Cambridge 

The R. M. Brydone CoUection of Chalk Polyzoa in the Sedgwick Museum, Cam- 
bridge, includes many very well preserved cribrimorph Polyzoa. I have examined 
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the type specimens of the species estabhshed by Brydone which belong to the genera 
revised here. 



Norwich Castle Museum 

All available specimens of cribrimorph Polyzoa in the R. M. Brydone Collection 
of Chalk fossils from Norfolk and adjacent areas have been examined. Where 
appropriate, these, and specimens from other collections in the Norwich Castle 
Museum, are incorporated in the present study. 

IV. PRESERVATION OF THE MATERIAL 

Cretaceous cribrimorph Polyzoa are often well preserved. They may, however, 
have been worn before interment so that projecting structures, such as avicularia, 
oral spines and median processes of the apertural bar, are eroded and rounded. 
Usually it is possible to find, in a zoarial fragment of average size, an area in which 
the zooecia are well preserved — often through being at a shghtly lower level than 
the general surface of the zoarium and thus escaping the general effects of wear. 

In contrast, some zoarial fragments entirely lack fine skeletal details, but retain, 
unbroken, projecting structures such as avicularia. General fine wear of this kind 
was possibly produced by solution effects on the surface of the skeleton before burial, 
rather than by mechanical abrasion. Phleger, Parker & Peirson (1953 : 117-119, 
pi. 12) have described and figured a number of Recent foraminifera with calcareous 
tests which exhibit similar primary solution effects. As only a few zoarial fragments 
of Cretaceous Polyzoa, from any given locahty, may show such solution effects, it 
seems probable — as with the Recent foraminifera — that solution was predepositional 
rather than secondary. 

The secondary cause of loss of detail in Chalk Polyzoa is recrystalhzation of the 
calcium-carbonate of their skeletons. This seems to have occurred more commonly 
in specimens from earher horizons of the English Chalk. 

Most polyzoan skeletons from the Chalk are composed of finely crystalline calcium- 
carbonate, but some may be perfectly replaced secondarily by silica. Siliceous 
specimens are usually very well preserved and may occur in the hollow centres of 
flint nodules forming part of the infilling '' flint meal 

v. TECHNIQUES 

All the material has been examined with strong reflected hght at high- and low- 
power magnifications under a binocular microscope. Lang*s method of staining 
specimens with indigo water-colour has been used extensively (Lang, 1921 : Ixxv). 
Without staining, the detailed characters, such as the type and number of pelmata, 
are hardly visible, but the careful application of a fairly dark, temporary stain brings 
out such details and differentiates the polyzoan skeleton from any adherent Chalk 
matrix. 

Many specimens encrust fragments of echinoid test or pieces of Inoceramus shell. 
With such specimens, soaking in water and gentle brushing with a soft water-colour 
paint brush is usually an adequate cleaning method. Unattached zoarial fragments 
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may be freed from their Chalk matrix by repeated soaking in water and gentle 
brushing. 

The matrix may be harder and more closely adherent to the polyzoan skeletons. 
In these cases, soaking for a short time (10-30 minutes) in a saturated solution of 
salicylic acid was found to be sufficient to loosen the matrix without damaging the 
polyzoan. This treatment was always followed by careful washing in running water 
for 24-36 hours, the material being finally dried out very slowly. Specimens treated 
in this way have shown no signs of deterioration after five years. The material can 
be stained in the usual way. 

Where possible, the specimens have been mounted with gum tragacanth on 
mahogany microscope slides — the system used generally in the Department of 
Palaeontology of the British Museum (Natural History). 

Accurate drawings of specimens have been made on koda-trace mounted on squared 
paper using a micrometer scale and squared graticule in the eyepiece of the micro- 
scope. All holotypes and some other specimens have been photographed by re- 
flected light generally at a magnification of x 20, but occasionally at higher magni- 
fications up to X 100 to show minute detail. 

VI. MORPHOLOGY OF CRETACEOUS CRIBRIMORPH POLYZOA 

Zoarial Characters 

Growth habit. Many Cretaceous cribrimorph Polyzoa have encrusting zoaria 
firmly attached to a substrate such as an echinoid test or the shells of other organisms. 
Unattached zoarial fragments are also common, but many of these may have been 
encrusting during life on some perishable object which was destroyed during or after 
fossilization. Thus the distinction often made between encrusting and so-called 

free ” forms is very uncertain. Bassler (1953 : G7) pointed out that '' although 
often described as free, only the upper branches actually are free, for most bryozoans 
are attached basally or by other parts of their surface to extraneous objects . . 

Encrusting zoaria are usually unilaminar, consisting of a relatively widespread, 
single layer of zooecia attached dorsally to a substrate. Much less commonly, 
successive layers of zooecia may be superimposed producing a multilaminar zoarium 
of hemispherical or nodular form : some species of Polycephalopora (Lang, 1922: 
105) are of this type. 

Unattached zoaria may be uni-, bi- or multilaminar, and, as fossils, are almost 
invariably fragmentary. Unilaminar fragments may originally have encrusted a 
destructible substrate since lost. Their dorsal surfaces may be fairly even, with the 
basal wall of each zooecium smooth, slightly convex, and separated from adjacent 
zooecia by a slight furrow ; or they may be more irregular, the basal wall of each 
zooecium possessing small, scattered tubercles, with deeper furrows between 
adjacent zooecia, as in Pelmatopora gregoryi (Brydone), P. somptingensis Lang 
(PI. 15, fig. 4) and P. brydonei Lang (Text-fig. 77). Some Recent Polyzoa are 
attached to destructible substrates by means of tubercles protruding from their 
dorsal surfaces, and so their presence in fossil forms may indicate an originally 
adherent zoarium. 
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Some zoaria are bilaminar, consisting of two layers of aligned zooecia growing 
back to back, their dorsal surfaces united. Bilaminar zoaria may be irregularly 
lobed expansions in one plane, or more complex, foliaceous and undulating. From 
very small fragments of fossil bilaminar zoaria it is usually not possible to decide 
what was the original form of whole colonies, though they were presumably like 
Recent bilaminar polyzoan colonies. Some zoaria of Pelmatopora larva Lang 
(p. 134) are bilaminar. 

Unattached fragments of multilaminar zoaria occur, but these may have been 
broken from encrusting masses. 

Castanopora voigti sp. nov. (p. 236) has an erect, cylindro-quadrate zoarium in which 
four adjacent rows of zooecia alternate : this zoarial form is apparently rare among 
cribrimorph Polyzoa. Other erect, cylindrical zoaria occur occasionally, as in 
Pnictopora suffocata Lang and P. strangulata Lang. 

Some genera, now largely archaic, were based on zoarial growth forms alone. There 
is often a considerable amount of variation in the growth habit of zoaria of the same 
genus or species. However, Lang (1916a ; 1921 ; 1922) frequently used zoarial 
growth habit to distinguish species which are otherwise morphologically identical. 
In the material revised and described here, Pelmatopora affords several examples of 
species established by Lang on zoarial growth form alone. Thus he distinguished 
(1922 : 300) as P. roedeanensis, a species differing only in colonial habit from 
P. marsupitum [sic]."' P. lacuum Lang was described (1922 : 324) as '' Pelmatopora 
ranunculoides, but with an erect imilaminar asty [zoarium] ”, and P. promontoriorum 
Lang (1922 : 320) as having a structure which '' resembles that of Pelmatopora 
saltdeanensisy but the asty is erect instead of incrusting ”. Again, Lang stated 
(1922 : 308) ” Pelmatopora damicornis differs from P. gregoryi and P. palmata in 
its colonial habit, which is bilaminar. The three species thus form a progressive 
series with regard to colonial habit and condition, culminating in the erect bilaminar 
P. damicornis ”. 

Further examples may be cited, from genera not revised here. Among these 
are Sandalopora lavardinensis Lang distinguished (1922 : 330) on zoarial growth 
form from S. gallica Lang, S. suppulosa Lang separated (1922 : 331) on the same 
basis from 5 . crepidata Lang and three species of Rhabdopora (R. virgata, R, virgulata 
and R, tigrina) distinguished (Lang, 1916a : 405 ; 1921 : 209) in the same way. 

Lang was aware of the uncertainty of describing unattached unUaminar zoarial 
fragments as” erect He stated (1919^ : 196) ” It is hard to be certain . . . that 
an apparently erect unilaminar asty is not really incrusting, since an alga or other 
perishable substance may have formed its support ... it is unusual, however, 
to find an habitually-incrusting form in an apparently free condition, and, unless 
there are other reasons against it, I should advocate keeping incrusting and free, 
unilaminar forms specifically distinct ”. Lang preceded this statement with the 
assertion that ” in the Pelmatoporinae, and throughout the phylum, the direction 
of evolution is from an incrusting to an erect asty ”. 

In some Recent Polyzoa it is possible to find species, such as Steganoporella huski 
Harmer, in which different parts of the same zoarium are encrusting or erect and 
uni- or bilaminar and, in some parts, even multilaminar. On such evidence, and 
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in view of the uncertainty of establishing whether or not an unattached, unilamincir 
zoarial fragment had an encrusting mode of life, I do not agree with Lang’s division 
of species on zoarial growth habit alone. On the same evidence, the suggested 

direction of evolution ” from encrusting to erect zoaria must also be questioned. 

Zoarial budding. In an encrusting zoarium the zooecia may be developed uni- 
or multiserially. In Cretaceous cribrimorph Polyzoa the former condition is much 
rarer than the latter. 

Uniserial encrusting zoaria. Some genera, such as Corymhopora and Andriopora 
(p. 266), are always uniserial, and the zooecia may possess caudae, as in major 
sp. nov. (p. 268). Generally, imiserial encrusting zoaria are more extensive than 
multiserial, though many more zooecia may be present in a multiserial zoarium 
which has developed uninterruptedly on a wide substrate. The angle of divergence 
of lines of uniserially budded zooecia may vary considerably. 

Multiserial encrusting zoaria. These are usually fan-shaped, tending ultimately 
to become circular as more and more zooecia are developed. The sequence of 
growth appears to be like that observed by Marcus (1926) [summarized by Harmer, 
1931 : 122] in the Recent cheilostome polyzoan Electra pilosa (Linn.). Here three 
distal buds arise from the ancestrula producing the first generation of zooecia. 
Successive generations are budded off producing a young fan-shaped colony, the 
distal-lateral edges of which are early reflected and usually meet on the proximal 
side of the ancestrula. Where zooecia are crowded, usually only one bud is pro- 
duced, and in later stages there is a tendency to form adjacent, but distinct, uni- 
serial, radiating rows of zooecia (e.g., as in Aeolopora distincta Lang, PI. 2, figs. 
I, 2). Where sufficient space is available two or three buds may arise in Electra 
pilosa, and a new radiating row of zooecia is intercalated in the colony. This 
feature is commonly found in Cretaceous cribrimorph Polyzoa. 

In an adult zoarium, which has attained a more or less circular form, new zooecia 
are budded off from the periphery. This growing edge is seldom preserved in the 
Cretaceous cribrimorph Polyzoa ; presumably zooecia which have only just developed 
are more fragile than the preceding established, probably more calcified, adult 
zooecia. 

As a multiserial zoarium matures, particularly if its substrate is limited, the later 
stages of zoarial growth may obscure the ancestrular area, often by the development 
of secondary calcareous tissue. Frequently one part of a zoarium may develop 
more rapidly than another, and, especially where there is a limited substrate, two 
zoarial expansions may converge, producing distortion of zooecia where they 
meet. 

Bilaminar, erect, branching or foliaceous zoaria are apparently always multiserial. 
They may exhibit some of the features described for encrusting zoaria, but the 
modifications imposed by a limited substrate are usually absent, and the zoaria 
develop uninterruptedly. 



Zooecial Characters 

Certain structural features are common to the zooecia of all Cretaceous cribri- 
morph Polyzoa. They all possess calcified proximal, distal and lateral walls, and a 



24 CRETACEOUS CRIBRIMORPH POLYZOA (PELMATOPORIN AE) 

secondary front wall (the frontal shield) composed of costae. These over-arch an 
aperture which is divided by an apertural bar from a distal orifice with marginal 
oral spines. This basic arrangement may be complicated in various ways — lateral 
costal fusions may develop between adjacent costae ; a median process, formed on 
the apertural bar, may fuse with the proximal pair of oral spines producing a proximal 
orcd shield ; or the oral spines may be enlarged and bifurcated. The basic morph- 
ology is often further obscured by a general accumulation of secondary calcareous 
material which may fill the interzooecial valleys and, in some genera, encroach on 
to the frontal shields, or which may accumulate round the primary orifice producing 
a tubular secondary orifice. Ovicells and various heterozooecia may also obscure 
the form of zooecia. 

The following observations and remarks apply to adult zooecia, but many of the 
characters discussed are the same in younger stages of zoarial growth. Young 
zooecia and ancestrulae are discussed later. 

Size of zooecia. In the Cretaceous cribrimorph Polyzoa, as in other divisions 
of the Cheilostomata, the size of zooecia varies greatly, but some genera, compared 
with others, may have consistently small zooecia. For example, the zooecia of 
Aeolopora are always much smaller than those of Castanopora. However, for a 
given species there may be considerable differences in size between zooecia of separate 
zoaria, and often between zooecia in the same zoarium. Zooecial size, therefore, 
should seldom be used as a basis for differentiating species in the absence of more 
definite characters. But Lang has described (e.g. 1921 : 224-227) as separate 
species, forms such as Dishelopora binoculata and D. claviceps, which differ only 
very slightly in their zooecial length. 

Shape of zooecia. It is strictly correct to say that in the great majority of 
cribrimorph Polyzoa the zooecia are polygonal and not broadly oval or elliptical. 
This polygonal form is most easily seen on the dorsal surfaces of unattached uni- 
laminar zoaria (as in Pelmatopora somptingensis Lang, PI. 15, fig. 4), or in encrusting 
zoaria in which the frontal shields have been destroyed, revealing the vertical walls 
of the zooecia. On the front of the zoarium interzooecial secondary tissue may 
obscure the true limits of each zooecium, or the frontal shields of adjacent zooecia 
may appear almost contiguous as in the specimens of Castanopora shown in PI. 17. 
The upper surfaces of zooecia may vary in shape from almost circular to almost 
quadrate, though they are most commonly longitudinally oval. 

In a given zoarium, most zooecia have approximately the same shape, but a few 
usually differ, possibly because of growth restrictions imposed by a limited substrate. 
Apparently, if only a limited amount of space is available for development, a zooe- 
cium tends to fill that space — ^its shape being to some extent controlled by it. 



Zooecial Walls other than the Frontal Wall 

Basal walls. A distinction may be made between the zooecia of some unilaminar 
encrusting zoaria and those which are now unattached. In the former, where the 
frontal shield is removed by wear, or artificially, there is often no indication of a 
calcified basal wall. This is shown in broken zooecia of Lagynopora and Hexacantho- 
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pora (PI. 5, figs, i, 4). In contrast, zooecia of unilaminar encrusting zoaria of 
Pelmatopora usually have a substantial calcified basal wall. 

The zooecia of unattached uni- and bilaminar, or erect cylindrical zoaria always 
possess calcified basal walls, which may be smooth on their lower surface or have a 
number of scattered tubercles, as in Pelmatopora somptingensis. 

Lateral, proximal and distal walls. These vary in height, and may slope as in 
Lagynopora and Leptocheilopora. Large distal and lateral communication pores 
may be visible in the distal and lateral walls respectively. These are often seen in 
Lagynopora, Hexacanthopora and Leptocheilopora and, less frequently, in other 
genera. The distal communication pores are usually large, single, circular or oval, 
and may be regarded as septula possibly covered originally by multiporous septular 
discs. Ordinary septula are usually smaller. The lateral communication pores 
are smaller than the distal, but more numerous. Often three or four occur in line 
along the middle of each lateral wall, or they may be scattered. Distal and lateral 
communication pores are visible in the specimen of Leptocheilopora magna shown 
in PI. 6, fig. 5, and in the single zooecium of Castanopora magnifica shown in Text- 
fig. 1 12. In the latter their structure is unusual : small, circular pores occur in 
the centres of oval depressions surrounded by low rims. Communication pores have 
not been seen in Pelmatopora or other genera : septula are probably present but 
very minute. Dietellae occur in Lagynopora, Hexacanthopora and Leptocheilopora — 
they are visible, for example, in some zooecia of Hexacanthopora sexspinosa Lang 
(PI. 5, fig. 3). 

Frontal wall. Lang (1921 : xxxvi) described the frontal wall of membrani- 
morphs, from which the cribrimorphs are to be derived as a '' composite structure. 
Laterally and proximally it is calcareous [the gymnocyst], and slopes outwards, 
gradually becoming continuous with the lateral walls ; but all the middle and 
distal parts [the aperture] are occupied by a flat and chitinous roof 

In the Cretaceous cribrimorph Polyzoa a secondary frontal wall of costae (the 
frontal shield) is formed over the aperture, the only part of the primary frontal 
wall to be retained being the calcareous gymnocyst surrounding the aperture. 
The frontal membrane, or chitinous part of the primary frontal wall originally 
covering the aperture, is not preserved. 

Primary frontal wall — gymnocyst. The gymnocyst is apparently always 
smooth. It is variable in width, usually wider proximally to the frontal shield 
and narrower along its sides. Occasionally a narrow band of gymnocyst may 
extend round the distal and lateral margins of the orifice. The amount of visible 
gymnocyst is commonly diminished by close growth of the zooecia, and, in many 
genera of Cretaceous cribrimorphs, it is totally concealed by plentiful interzooecial 
secondary tissue. As in some species of Pelmatopora, the secondary tissue may con- 
tain lacunae through which the gymnocyst is locally exposed. 

Secondary frontal wall — frontal shield. The general and detailed features 
of the frontal shield, and its relationship to other zooecial characters, provide one 
of the most useful means of differentiating genera and species in the Cretaceous 
cribrimorph Polyzoa. Essentially, the frontal shield is composed of a series of 
costae which develop from the edge of the gymnocyst and overarch the aperture. 
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usually fusing along the mid-line of the zooecium. This basic arrangement is com- 
plicated in various ways. There is often considerable morphological similarity 
between the frontal shields of fossil cribrimorphs and those of some of the Recent 
Cribrilinidae. The development of some features in Recent species (observed by 
Harmer and others) shows that some analogous characters in the fossils may have 
had an origin different from that suggested by Lang. 

Development and structure of the costae, Hincks has described the costae of Recent 
Cribrilinidae, such as those of Memhraniporella nitida (Johnston) as probably the 
equivalent of the marginal spines on many of the Membraniporae Harmer 
(1902 : 292) agreed with Hincks's opinion and again mentioned M . nitida^ suggesting 
that the modified, overarched, marginal spines developed by closure of embayments 
in the edge of the gymnocyst (Text-fig. 2^-C). Harmer also figured (1902, pi. 15, 
fig. 7) the ancestrula and some young zooecia of a specimen of Cribrilina radiata 
(Moll), in which he suggested the costae are analogous to horizontal calcareous 
lobes occurring on the inner sides of the marginal spines of the Membraniporid 
ancestrula. Norman (1903 : 91) described a more complex development of costae 
and has shown that lumen pores and lateral costal fusions may be formed as the 
costae develop. Costae of four of the species described by Norman are shown in 
Text-fig. 2D~G, p. 27. 

Other modes of formation of costae were recorded, somewhat obscurely, by 
Waters (1923 : 545~573). Apparently, in the Recent species Lepralia otto-mulleriana 
(Moll), a thin calcareous lamina may gradually spread from the proximal and lateral 
margins of the aperture leaving uncalcified pores. Subsequently, irregular ridges 
may separate costa-like areas, each with one pore (Text-fig. 3C). In other speci- 
mens, irregular broad spines '' with small “ nodulations '' may spread secondarily 
from the proximal and lateral margins of the aperture and so produce a costate 
appearance (Text-fig. 3^, B, p. 28). 

Thus the costae of different and the same species of Recent Cheilostomata may 
differ structurally and have developed in different ways. In those forms in which 
the costae are produced by apparent closure of embayments in the edge of the 
gymnocyst the costae are continuous tubular structures. The costae of all the 
Cretaceous cribrimorph Polyzoa described here appear to be of this type. It is 
possible that a costa with the structure described by Norman (1903) is not a simple 
tubular outgrowth of the type described by Harmer. Lumen lines may have been 
present in the costae of some Cretaceous species, but fine detail of this kind is easily 
destroyed during fossilization. 

Harmer has pointed out that Lang's studies confirmed palaeontologically the 
supposed Membraniporid origin of Recent forms with costate frontal shields. Lang 
(1921 : 6, text-fig. 5) compared Membraniporid and cribrimorph Polyzoan structures 
— his text-figure is reproduced here, somewhat modified, in Text-fig. 4A, B, p. 29. 

Number of costae. In the Recent Cribrilinidae and in the Cretaceous cribrimorph 
Polyzoa the number of costae in any single zooecium of a given zoarium may vary 
considerably. lilies (1953) even suggested that zooecial dimensions provide a better 
basis for specific diagnosis in species of Rhiniopora [Castanopora], The number 
of costae is often greater in longer zooecia and fewer in shorter ones. Similarly, 
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adult zooecia usually possess more costae than young zooecia in the same zoarium, 
though in some species the reverse may be true. Taken alone, the number of 
costae is thus of little diagnostic value, but, provided a sufficient number of speci- 
mens is available, the general range in number of the costae may be used, in con- 
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Fig. 2. A-C. Diagram showing the development of continuous tubular costae from 
closure of bays in the edge of the gymnocyst. 

D ** Crihrilina annulata Fabricus ” — based on Norman’s figure — 1903, pi. 8, fig. 10. 

E, ** Crihrilina halzaci (Audouin) ” — based on Norman’s figure — 1903, pi. 9, fig. 6. 

F, “ Gephyrotes nitido-punctata Smitt ” — based on Norman’s figure — 1903, pi. 8, 
fig- 13 - 

G, ** Crihrilina innominata Couch ” — based on Norman’s figure — 1903, pi. 9, fig. 3. 
g, edge of gymnocyst ; is, intercostal space or ** lacuna ” ; lx.f, lateral costal fusion ; 

lly lumen line ; l.p, lumen pores or pelmata ; m, median line of frontal shield ; p, non- 
calcareous papillae. 



junction with all other available characters, to differentiate species. Lang's state- 
ment (I9I9^^ : 197) that the number of costae '' tends to increase during development 
[in the Pelmatoporinae] but may be very much reduced catagenically " indicates 
the variability of this character. 

Lumen pores : pelmata : pelmatidia. The lumen pores which occur along the mid- 
line of each costa in some of the Recent Cribrilinidae are closely analogous to the 
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pores which occur in the same position on the costae of many Cretaceous cribrimorph 
Polyzoa. However, Lang (1921 : xli) termed the latter pelmata and pelmatidia, 
and described them as “ hollow upturned prolongations, presumably continued in 
the living organism as free spines, but appearing in the fossil as a row of broken 
ends In some species, such as the more complex forms of Pelmatopora, he dis- 
tinguished ** primary, secondary, tertiary and quaternary pelmata and pelmatidia 




Fig. 3. Development of costa-like structures in the Recent species Lepralia otto- 
mulleriana Moll. A, B, C, based on parts of Water’s figures, 1923, pi. 17, figs, i, 2 
and 5 respectively. 

c,l, thin calcareous lamina ; irn, irregular ridges with “ nodulations ” ; isn, 
irregular broad “ spines ” with “ nodulations ” ; n, ** nodulations” ; p, pores. 



corresponding in position to equivalent lateral costal fusions. The terms “ primary, 
secondary ” etc. were used with reference to the supposed order in which the pelmata 
developed and shifted outwards from the median area of the frontal shield. In 
agreement with Harmer (1926 : 471) I regard the pelmata and pelmatidia as lumen 
pores, which, as in the Recent Cribrilinidae, have developed during the formation of 
the costae bearing them. In Recent specimens, as a costa is formed, the lumen 
pores are apparently left as uncalcified, membranous areas on its upper surface. 
There is no indication that the pores are formed first at the inner end of the costa 
and subsequently migrate towards its outer end, an hypothesis with which Lang 
attempted to account for the position of pelmata and pelmatidia in most of the 
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Cretaceous forms. Thus Lang stated (1922 : 6) “ It is convenient to consider that 
the primary [first formed] pelma has shifted proximally on the costa, carrying with 
it a part of the median line of fusion, and that the secondary pelma has been added 
at the distal [inner] end of the costa. . . . This process is repeated in more ad- 
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Fig. 4. A, B. Diagram showing the development of a cribrimorph polyzoan (B) from 
a Membraniporid (A). Modified from Lang {1921, text-fig. 5). Chitinous parts- 
stippled. 

C—F. Types of costae, pelmata, pelmatidia and lateral costal fusions in Cretaceous- 
cribrimorph Polyzoa. 

C. Simple Pelmatoporid costae with long, single intercostal spaces and each 
with a large, oval pelma at the inner end. The cross-section shows the slight rim 
round the pelmata. 

D. Costae of Castanopora with numerous equally small pelmatidia and a corres- 
ponding number of lateral costal fusions, each curved parallel to the edge of the- 
gymnocyst producing rows of somewhat oblong intercostal spaces. 

E. Costae of Ubaghsia with two very large pelmata, short lateral costal fusions 
and irregular intercostal spaces. The cross-section shows that the costae are wider 
than in other genera. 

F. Costae of Aeolopora each with a single boss-like pelmatidium and no lateral 
costal fusions. The cross-section shows the extended rim of the pelmatidia. 
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vanced species He summarized the supposed process in a series of diagrams 
(1919^ : 198, text-figs. 2-5 ; 1922 : 6, text-fig. 2). 

Pelmata and pelmatidia, or lumen pores, were recorded by Lang (1916a : 83, 84 ; 
1922 : i) in all the genera which he assigned to the Pelmatoporidae. In the material 
studied here they have also been found in Lagynopora, Hexacanthopora, Lepto- 
cheilopora dcndi Aeolopora. There is no reason to suppose, as Lang has done (1922 : 8), 
that the pelmata in Diacanthopora are the broken ends of branched spines. In 
agreement with Harmer (1926 : 471), I regard them also as lumen pores. Lang 
(1921) has recorded minute pores in the costae of Pliophloea (p. 172), Dishelopora 
(p. 217) and Histricopora (p. 227). Although he did not call these minute pores 

pelmata or lumen pores, I regard them as such. It is very probable that minute 
pelmata, discernible only under high-power magnification, are, or were originally, 
present in most of the Cretaceous cribrimorph Polyzoa but have been lost during 
fossihzation. 

Although Lang stated (1922 : 5), It is not possible to impose a very rigid line 
of demarcation between a pelma and a pelmatidium he has used the supposed 
difference between the two to separate some subfamilies. Very often, as in the more 
complex species of Pelmatopora, a graded series occurs with the largest lumen pore 
(pelma) at the outer end, successive pores becoming gradually smaller towards the 
inner end of each costa. In the simpler species of Pelmatopora and in Tricephaloporay 
there is often a single, large, oval pelma near the inner end of each costa. In Castano- 
pora a series of up to seven or eight equally small pores may occur, or, as in Aeolopora, 
a single, minute, boss-like structure with a central pore may be present near the 
inner end of each costa. The pelmata may have a distinct rim produced by local 
thickening of the costal wall round the pore. This feature is also found in Recent 
forms ; Waters (1923) has recorded such thickened pore edges produced during the 
development of the secondary frontal wall in Lepralia otto-mulleriana (Text-fig. 
3C). In other genera of Cretaceous cribrimorph Polyzoa lumen pores may not 
occur in a continuous series and may lack distinct rims, as in Leptocheilopora magna 
Lang (PI. 6, fig. i). The different types of pelmata and pelmatidia which occur in 
the Cretaceous material described here are shown in Text-fig. 4C-F. 

Lang's terms '' pelmata " and pelmatidia " are retained in the systematic 
descriptions, but only for convenience of reference to the size of the pores : pelmata 
are interpreted as large lumen pores, and pelmatidia as small lumen pores. I do 
not accept in any way Lang's hypothesis of their origin. 

Lateral costal fusions, Lang's concept of a proximal shift " of pelmata and 
lateral costal fusions presupposes that both features are secondary modifications 
of the costae. In some Recent forms, however, lateral costal fusions, like the 
pelmata or lumen pores, are developed during the primary growth of the costae 
(Text-fig. 2D-G) ; in others they may develop subsequently between established 
costae and divide an originally long, single intercostal slit into a series of small 
intercostal spaces. It is difficult to decide whether the lateral costal fusions which 
occur in some Cretaceous cribrimorph Polyzoa are formed, like the pelmata, during 
the initial growth of the costae or subsequently. Pairs of lateral costal fusions usually 
coincide with the pelmata on the costae. Norman (1903) suggested that in some 
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Recent forms adjacent costae produce lateral processes which meet half-way between 
the two costae and fuse (Text-fig. 2E), In other cases he suggested that adjacent, 
irregular costae may touch at various points along their length producing apparent 
lateral fusions, e.g., in Membraniporella nitida (Text-fig. 2D), In the Cretaceous 
material most of the costae are regular and the lateral fusions between them are 
distinct tubular structures, often curved parallel with the edge of the gymnocyst 
(Text-fig. 4Z)). In some species, such as Ubaghsia ornata, in which the pelmata may 
be very large, the costae expand at the levels of the pelmata and the lateral fusions 
are correspondingly short (Text-fig. 4E), Lateral costal fusions are not always 
present where pelmata are developed — Lagynopora, Hexacanthopora and Leptocheilo- 
pora have pelmata but no lateral costal fusions. Although the number of lateral 
costal fusions on each costa of the same frontal shield is usually constant, the larger 
costae may possess extra fusions. 

Intercostal spaces. As in the Recent Cribrilinidae, the intercostal spaces of Creta- 
ceous cribrimorph Polyzoa vary widely in shape and size. In many genera the 
spaces between adjacent costae are elongate, single openings (Text-fig. 4C). In 
others a series of lateral costal fusions subdivides the space between adjacent costae 
into a number of smaller intercostal spaces termed, by workers on Recent forms, 

lacunae The term “ lacunae '' is used here, however, to describe openings in the 
interzooecial tissue. In some species with lateral costal fusions the outermost inter- 
costal spaces may be fairly constant in shape, but little diagnostic value can be 
placed upon this feature. In general, the intercostal spaces of the earliest, simpler, 
Cretaceous cribrimorph Polyzoa are wider than the costae they separate, but in 
the majority of later forms the reverse is true. The intercostal spaces may be filled 
with secondary calcareous tissue which spreads outwards from the median area of 
the frontal shield : this is well shown by some species of Lagynopora, 

Median area of fusion. The size and shape of this area may vary considerably in 
a given species between zooecia of different zoaria and even between zooecia of the 
same zoarium. Many median areais of fusion are very narrow, involving only the 
inner tips of the costae and almost confined to the mid-line of the frontal shield ; 
others are wider and fusiform producing a flattened top to the arched frontal shield. 
In some species of Lagynopora and of other genera, the costae may be firmly united 
for about two-thirds of their length by an outward extension of the median area of 
fusion. 

Lang's concept of a proximal shift along the costae of the pelmata and lateral 
costal fusions led him, in his descriptions of some Pelmatoporid species, to use the 
term median area of fusion " to include all the frontal shield inside the outermost 
lateral costal fusions, which he regarded as parts of the original median area of fusion. 
Thus he described (1922 : 301) Pelmatopora somptingensis as having '' two paired 
rows of perforations [intercostal spaces] in the original median area of fusion (now 
comprising the greater part of the intraterminal front- wall [frontal shield]) The 
median area of fusion of P, somptingensis is, in fact, very narrow (Text-fig. 96). 
The same remarks apply to other species with lateral costal fusions : these structures 
are not part of the median area of fusion. Different types of median areas of fusion, 
as defined here, are shown in Text-fig. $a-d. 
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Apertural bars, Lang (1921 : 20) has shown that the apertural bar of the less 
complex, earlier genera of Cretaceous cribrimorph Polyzoa is asymmetrical but that 
in later more complex forms it is symmetrical and composed of two costae firmly 
fused in the mid-line. There is often considerable variation in its form between 
different genera and species, and occasionally between specimens of the same species. 
The apertural bar may be straight and relatively featureless, as in Andriopora minor 
sp. nov., or distinctly ** Y ” shaped, as in Leptocheilopora filliozati. In Hexacanthopora 





d 

Fig. 5. Types of median area of fusion in Cretaceous cribrimorph Polyzoa. 

a, Narrow median area of fusion found in less complex species of Pelmatopora ; 
h, narrow median area of fusion typical of frontal shields with numerous lateral costal 
fusions — found in the more complex species of Pelmatopora ; c, d, Langynoporid frontal 
shields, (c) narrow median area of fusion, (d) very wide median area of fusion. Median 
area of fusion shaded with horizontal lines. 




sexspinosa it is curved with a prominent median process. In Lagynopora the median 
process of the apertural bar is more pronounced and usually bifurcated, producing 
two hollow spine-like processes which curve outwards from the mid-line of the 
orifice and fuse with the proximal-lateral oral spines forming a Y '"-shaped proximal 
oral shield. 

The costae composing the aperturad bar may also possess pelmata or pelmatidia 
if these are present in the costae of the frontal shield. Secondary calcareous tissue 
may accumulate on the apertural bar, as in some genera of the Tricephaloporinae, 
spreading proximally as a tongue of tissue covering the median area of the frontal 
shield. The whole apertural bar is easily modified by wear, median processes being 
particularly easily destroyed. Diagrams of different types of apertural bars developed 
in the material studied here are shown in Text-fig. 6 a-q. 
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Tertiary frontal wall. Continued upgrowth of interzooecial secondary tissue 
(p. 40), combined with lengthening and expansion of the tissue of tubular secondary 
orifices (p. 35), and parts of other secondary structures, produces a prominent, 
irregular tertiary frontal wall above the general level of the frontal shields. This 
composite type of tertiary frontal wall is well developed in some species of Ubaghsia 
(Pis. 21-23). 

A less complex tertiary frontal wall is developed in some species of Tricephalopora. 
In some a tongue of secondary tissue, spreading from the apertural bar, forms part 




Fig. 6 . Types of apertural bars found in Cretaceous cribrimorph Polyzoa. 

a~d, Apertural bars of Pelmatopora. {a) P. solearis, (6) P. d’orbignyi, {c) P. sompting- 
ensis, (d) P. palmata. e-g, Apertural bars of Castanopora. (e) C, magnifica, 
( f) C. castanea, (g) C. jurassica, h, Apertural bar of Ubaghsia ornata with four large 
pelmata. i, j, Apertural bars of (i) Andriopora major, [j) A. minor, k, I, Apertural 
bars of (k) Aeolopora distincta, [ 1 ) A. nebulosa. m, n, Apertural bars of (m) Leptocheilo- 
pora filliozati showing the median ridge which is continued along the mid-line of the 
frontal shield and {n) L. vulnerata in which there is a prominent median facet on the 
distal side of the V ” -shaped apertural bar. 0, Apertural bar of Hexacanthopora 
sexspinosa with prominent median process, p, q, Apertural bars of two species of 
Langynopora showing the bifurcated median processes and their fusion with the 
proximal-lateral oral spines, {p) L. pustulosa, (q) L. ampulla. For convenient 
comparison each orifice and apertural bar is drawn at approximately the same scale, 
irrespective of actual size. 

GEOL. 6, I. 
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of a tertiary frontal wall, in others this structure is combined with a general up- 
growth of tubular secondary orifices and interzooecial secondary tissue to form a 
more complete tertiary frontal wall, which is less raised above the general level of 
the frontal shields than in Ubaghsia, Lang (1921 : xlix) has observed that Hippi- 
opora appears to be the only described Cretaceous Cribrimorph outside the Pelmato- 
poridae which possesses a tertiary front- wall 

Orifices. The primary orifices of yoimg zooecia vary in shape but are sharply 
defined, and, apart from being larger, may remain still sharply defined and other- 
wise unmodified in adult zooecia. Accumulation of secondary calcareous tissue round 
a primary orifice, or other modications, produces a secondary orifice. 



■ ...^SUBCIRCULAR 
general lossjof peculiar shape 

A SUPERCRIBRILINE 

T •.PLIOPHLOEAN 
||^™.CRIBRILINE 

L>®-.supernormal 

■ NORMAL 

T 

A SUBNORMAL 

I 

• SUPER-SEMICIRCULAR 

Primitive-f'^- — -^EM'C'RCULAR 

[ 4 ^ SUB-SEMICIRCULAR 

Fig. 7. Evolution and terminology of orifices suggested by Lang. 
Diagram based on Lang (1921, text-fig. 10). 



Primary orifices. Lang (1921 : xlvi) suggested that the primary orifice in Cre- 
taceous cribrimorph Polyzoa, although varying in shape, tended to pass from a 
primitive ” so-called " sub-semicircular " or '' semicircular " form to more com- 
plex shapes. This evolutionary sequence is summarized in Text-fig. 7 ; the terms 
used are those devised by Lang to describe ten different shapes which he recognized. 
He was well aware of the uncertainty of suggesting such a sequence, for he stated. 
This evolution must not, however, be strained. It is easy to see how a normal 
aperture [orifice] may become distinctly pHophloean without passing through a 
cribriline stage 

The present work shows how, in most genera, and often within a given species, 
the shape of the orifice can be very variable. This feature is discussed and illustrated 
in some detail under the remarks on Leptocheilopora filliozati (p. 115), of which many 
specimens are available. Similar remarks apply to other species of Leptocheilopora 
and to species of other genera. Pelmatopora often has a comparable range of variation 
in shape of the primary orifice. Where proximal-lateral constrictions occur in an 
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orifice they may be more or less pronounced, and the shape of the proximal margin 
may vary according to the form of the apertural bar. Conversely, but in only a few 
species, the orifice may have a fairly constant shape, as in Leptocheilopora magna 
Lang. 

Thus the shape of the primary orifice is not usually of diagnostic value. It may 
vary in shape naturally or its form may be changed by wear ; probably the median 
proximal notch found in some orifices of Leptocheilopora tenuilabrosa (p. 107) is due 
to wear. No general evolutionary sequence in the shape of the primary orifice could 
be distinguished in the material studied here. 

In contrast to the variable shapes which may occur, the length and breadth of 
the orifice in a given species are often constant within a very small range. Lang 
(1919^^ : 198) only briefly considered the size of the orifice in relation to that of the 
frontal shield, and suggested This tends, as a rule, to increase ; but, in some cases 
. . . becomes smaller catageneticaUy In the genera studied here it is difficult to 
find evidence to support this view. It is apparent, however, that in a given species 
the length [hr) and the width [Ir) remain fairly constant although the shape may vary. 
This feature is again well shown by Leptocheilopora filliozati (p. 115) in which the 
dimensions of the orifice, irrespective of its shape, are fairly constant, even in ab- 
normal zooecia. 

Lang has suggested (1919^? : 197) that the shape of the orifice '' tends to alter 
from being rather longer than wide to rather wider than long or, in other words, 
that Ir generally exceeds hr in later genera and species. In those genera revised here 
in which the form of the primary orifice is not secondarily modified in the adult 
stages, I can find no indication of this tendency. It is apparent that species with 
orifices which are wider than high predominate throughout. 

Secondary orifices. In many genera the primary orifice is modified in adult 
zooecia by the marginal accretion of secondary calcareous tissue. A slightly thickened 
oral rim may be developed as in Pelmatopora, or increased accumulation may pro- 
duce a tubular secondary orifice, as in some species of Tricephalopora, Other struc- 
tures, such as oral spines and avicularia, may be incorporated in the general up- 
growth of calcium-carbonate round the orifice, as in Ubaghsia, or distinct distal and 
proximal oral shields may be produced, as in Lagynopora, 

Where a slightly thickened oral rim is developed the secondary tissue is usually 
accumulated fairly evenly round the distal and lateral margins. The proximal 
margin of the orifice, formed by the apertural bar, is seldom affected. Thus, although 
the dimensions of the orifice are slightly decreased they usually remain the same 
in proportion to one another and may be used, in conjunction with aU other available 
characters, in specific diagnosis. 

In genera with a tubular upgrowth of calcareous tissue round the primary orifice 
the secondary orifice is often very different in shape and size, and is separated from 
the primary orifice by a peristome of variable length. The formation of distal and 
proximal oral shields, incorporating other structures, is considered later. 

Oral spines. In some Recent cheilostome Polyzoa the shape and size of the oral 
spines varies widely even in a single species. Most oral spines are hollow in the centre, 
but they may be long, unbranched and rod-like, or bifurcated, or variously branched. 
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Frequently only the proximal-lateral pair of oral spines is branched, the remainder 
being unmodified. The oral spines are branched, for example, in some species of 
Chaperia, Scrupocellaria and Amphiblestrum (Text-fig. 9). The spines may be jointed 
near the base so that the upper part is easily removed by wear, leaving a small, 
hollow spine-base (Text-figs. 8c ; 9^-w). 

In most fossil specimens, including many of the Cretaceous cribrimorphs, only 
the bases of the oral spines are preserved. They may have been jointed near the base 
and have broken off at this point, or, as is more probable, they may have been un- 




a, 6, Crihrilina alcicornis Jullien (1883, pi. 14, figs. 24, 25), [a) expanded, lobed oral 
spines preserved, (&) a worn orifice, the oral spines reduced to hollow spine-bases, and 
two worn avicularia. c, d, Chaperia ” quadrispinosa [B.M. (N.H.) Zool. Dept. 
Polyzoa Coll, slide 549c], (c) distal end of worn zooecium with four hollow oral spine- 
bases and distal-median avicularium, (d) distal end of unworn zooecium with four 
complete oral spines and distal-median avicularium. 



jointed and worn down to the base. Thus the apparent simplicity and similarity of 
the oral spines in many genera of Cretaceous cribrimorphs may be largely due to wear. 

However, bifurcated and branched oral spines are preserved in some genera : 
Ubaghsia may possess branched spines, and some species of Pelmatopora have dis- 
tinctive bifurcated oral spines. Jullien (1886, pis. 17-19) figured branched spines 
in Ubaghsia \Steginopora\ meudonensis, U. [Si] ocellata, C 7 . [Si] demorgani and in U, 
reticulata (see PI. 22). All these species possess a substantial tertiary frontal waU 
which evidently protected the oral spines from wear. The variously modified oral 
spines which occur in some species of Pelmatopora were interpreted by Lang (1916a : 
102 ; 1919^? : 200 ; 1921 : xxxiii-xxxiv ; 1922 : 247) as secondary avicularia which 
have replaced the oral spines. I have examined a very large number of specimens 
of Pelmatopora, including those seen by Lang, and have found nothing to suggest 
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Fig. 9. Types of oral spines in three genera of Recent cheilostomatous Polyzoa. 

a-d, “ ScYupocellaria frondis ” [B.M. (N.H.) Zool. Dept. Polyzoa Coll, slide 
31. 1 2. 1 9. 7B]. Branched oral spines from four zooecia of the same zoarium. e-g, 
** Scrupocellaria securifera ” [B.M. (N.H.) Zool. Dept. Polyzoa Coll, slide 28.3.6.170]. 
Small oral spines tending to bifurcate, h, “ Amphiblestrum cervicorne ” [B.M. (N.H.) 
Zool Dept. Polyzoa Coll, slide 87.12.9.328]. Front view of paired, branched lateral 
oral spines and two unbranched distal oral spines, i-j, Chaperia sp.'’ [B.M. (N.H.) 
Zool Dept. Polyzoa Coll, slide TN 863 A]. Front and side views of paired, bifurcated 
lateral oral spines and four unbranched distal oral spines, k-m, “ Chaperia cervicornis 
(k) [B.M. (N.H.) Zool. Dept. Polyzoa Coll, slide 99.5.1.548] — stout, bifurcated oral 
spine, jointed at the base and with the central hollow visible ; (/) [B.M. (N.H.) Zool. 
Dept. Polyzoa Coll, slide 444D] — ^branched oral spine, jointed at the base and with 
large central hollow; (m) [B.M. (N.H.) Zool. Dept. Polyzoa Coll, slide 99.7.1. 1202] 
— ^bifurcated oral spine, jointed at the base, n, ** Chaperia galeata ” [B.M. (N.H.) 
Zool. Dept. Polyzoa Coll, slide 53B]. Unbranched oral spine, jointed at the base and 
with central hollow. 
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that the structures are avicularian. Their bifurcated form, as in Pelmatopora gregoryi, 
is a condition which is unknown in avicularia, and they lack true avicularian charac- 
ters. They occur consistently as part of the symmetrically arranged series of spines 
round the orifice, and they are most closely comparable with the expanded and 
bifurcated oral spines which occur in some Recent cheilostome Polyzoa. 

Lang (I9I6^^ ; 1919) has referred to the structures as '' avicularia and later (1921) 
as a '' kind of (supposed) aviculoecia [avicularia] In his fullest description of 
Pelmatopora (1922) he was evidently imdecided as to their nature. In a discussion 
of '' the elaboration of the aperture [orifice] " he has stated (p. 244) '" . . . what 
appears to be a new structure [in Pelmatopora] occurred on the distal edge of the 
secondary apertural [oral] rim, corresponding in position to the obliterated distal 
pair of apertural [oral] spines, though probably lying just outside them ; it is even 
possible that the apparently new structure was a new development of the apertural 
[oral] spines, as the evidence of specimen D. 23397 of P. brydonei is not altogether 
conclusive. ... In this specimen the right distal apertural [oral] spine and the new 
structure on the same side are both present and seem to be separate. On the other 
hand, the astogenetic evidence of Pelmatopora saltdeanensis [= P. gregoryi] points 
to this supposed new structure being but a development of the distal pair of apertural 
[oral] spines. ... It is probable that, if not developments of apertural [oral] spines, 
these projections are aviculoecia [avicularia], and that the pointed depressions on 
their distal surfaces are the rostra. During evolution they enlarge, lengthen, and 
become bifid In his section on the systematics of Pelmatopora Lang referred 

to the structures as '' secondary aviculoecia 

The structure in D . 23397 is discussed in detail under the remarks on P. brydonei 
(p. 166) and is figured (Text-fig. 78a, b). It is an enlargement of the unmodified oral 
spine, and regeneration of the whole orifice (see Lang, 1922 : 294) has not occurred. 
As Lang suggested in his reference to the '' astogenetic evidence " of P. saltdeanensis 
[= P • gregoryi] and in his remarks on that species (1922 : 319), a comparison of oral 
spines of young and adult zooecia in a given zoarium points to his '"secondary avi- 
culoecia '' as only a development of the unmodified distal oral spines. In the species 
of Pelmatopora in which the adult zooecia possess enlarged oral spines,^ the young 
zooecia have unmodified spines which gradually become expanded or bifurcated as 
the zooecia mature. 

In a given species of Pelmatopora, as in Recent cheilostome Polyzoa, the size and 
shape of the enlarged oral spines may vary considerably. This variation, which is 
produced largely by different degrees of wear, is shown particularly in Text-fig. %ia-d 
(P. marsupitorum), Text-fig. 88a-/ (P. gregoryi), Text-fig. ^ja-g (P. somptingensis) , 
and in Text-fig. loia, b (P. palmata). It follows that variations in shape of the 
enlarged oral spines are not always suitable characters on which to differentiate 
species. 

The oral spines are always arranged symmetrically around the orifice, whatever 
their number. They are often equally spaced, but occasionally occur in paired groups 
of two or three. In the material studied, the adult zooecia in some genera have fewer 

^ Pelmatopora coryli, P. quadrivolucris, P. brydonei, P. marsupitorum, P. gregoryi, P. somptingensis 
and P. palmata. 
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oral spines than the young zooecia (e.g., some species of Pelmatopora). In other 
cases the number of oral spines is the same in adult and young zooecia. There is no 
indication that the later species tend to have fewer oral spines than the earher 
ones. In the following Table, 15 species are listed in which it has been possible 
to compare the numbers of oral spines in young and adult zooecia. It can be seen 
that, in the four genera represented, the number of oral spines is more variable in 
the young stages, and that reduction in number, if any, is commonly to four oral 
spines in the adult zooecia. 



Number of 



Horizon 


Species 


oral 

i 

Young 

zooecia 


spines 

A ^ 

Adult 

zooecia 


M, cortestudinarium and M. cor-anguinum 


Lagynopora lagena 


4, 5 or 6 


4 


Zones 

M, cor-anguinum Zone .... 


L. hirlingensis 


4 


4 




L. praecursor 


6 


4 


Marsupites Zone ..... 


L. ollula 


6 or 7 


4 or 5 


0 . pilula Zone ..... 


L, urceolus 


5 or 6 


4 




L. vasculum 


4, 5 or 6 


4 


0 . pilula and J 5 . mucronata Zones 


L. amphora 


6 


4 


G. \A.'] quadrata Zone .... 


L. ampulla 


5 


4 




L. furcifera 


5 or 6 


4 


Marsupites and G. [A. ^quadrata Zones 


Hexacanthopora sexspinosa . 


6 or 7 


4, 5 or 6 


0 . pilula and G. [_A .] quadrata Zones 


Leptocheilopora filliozati 


4, 5 or 6 


4 


B. mucronata Zone and 0 . lunata Chalk . 


L, vulnerata 


7 


7 


B. mucronata Zone and Maastrichtian 


L. magna 


4 


4 


B, mucronata Zone and 0 . lunata Chalk 


Castanopora castanea 


4 


4 




C. dibleyi 


4 or 5 


4 or 5 



Lang (1921 : xliv) has stated that the oral spines “ are primarily six in number '' 
and that '' In most families of Cretaceous Cribrimorphs the primary six apertural 
[oral] spines have been reduced to four He also mentioned a number of genera 
and species as not showing this tendency. From the exceptions mentioned by Lang, 
and from the evidence of the present work, it becomes difficult to recognize a general 
reduction in the number of the oral spines. The most that may be said is that some 
species of some genera show a variable reduction in the number of oral spines, others 
show no reduction, but none shows an increase. 

Oral shields. Accumulation of secondary calcareous tissue round the orifice 
may conceal the oral spines or they may form a visible part of a distal or proximal 
oral shield. Occasionally, as in the species of Pelmatopora with enlarged distal oral 
spines, the space between the spines may be filled with secondary tissue forming a 
small distal oral shield. More frequently, as in Lagynopora, the proximal-lateral pair 
of oral spines fuse with the bifurcated median process of the apertural bar thus 
forming a prominent “ Y '"-shaped proximal oral shield (Text-fig. 6 p, q). In 
Ubaghsia the proximal-lateral oral spines may be enlarged, but otherwise unmodified, 
and fused on to the distal side of large lateral oral avicularia. Lang (1921 : xlv) 
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mentioned other kinds of proximal and distal oral shields in which the oral spines 
may be involved, but these are not found in the genera described here. In genera 
with prominent hyperstomial oviceUs the distal pair of oral spines often flank the 
entrance to the ovicell ; in some cases they appear to be displaced by it (e.g., Text- 
fig. 67 — Pelmatopora fecampensis), A projecting distal oral shield may be formed in 
species with endozooecial ovicells. In these the space between the distal oral spines 
may be filled with secondary calcareous tissue (e.g., Text-fig. 89 — P, gregoryi). 

Interzooecial secondary tissue. Lang has pointed out (1922 : 4) that the 
absence or extreme scarcity of interzooecial secondary tissue may be a useful diag- 
nostic character. Many of the genera he described (1921) are devoid of it, and in the 
present material, it is absent in Lagynopora, Hexacanthopora, Leptocheilopora and 
Aeolopora, 

When interzooecial tissue is present it may be very variable in amount. In the 
Pelmatoporidae, for example, a few genera, such as Castanopora, lack it, but in others, 
such as Pnictopora (Lang, 1922 : 145) the characters of the zooecia are silmost totally 
concealed by it. Pelmatopora provides a good example of the extreme variation in 
amoimts of secondary tissue which may be present in different species of the same 
genus and in different specimens of the same species. Thus in P, calceata there is no 
interzooecial secondary tissue ; in P. crepidaria it is only very sHghtly developed 
near the orifices ; and in P. solearis it may occur in contour-like ridges between the 
zooecia or it may be abundant, filling the interzooecial vaUeys. Other species of 
Pelmatopora may have extremely variable amounts of interzooecial secondary tissue, 
but it is generally abundant, either filling the interzooecial valleys or standing up 
as irregular ridges above the general level of the frontal shields. 

The amounts of interzooecial tissue vary so widely that it is not a character which 
is useful for specific differentiation. Thus, although Lang (1922 ; 319) separated 
P. ccllium [= P. gregoryi] from P. saltdeanensis [= P. gregoryi] solely on its sup- 
posedly greater accumulation in the former, the two species are alike in other 
characters and are here regarded as synonymous. 

Apparently there is a tendency, seen in some young zoaria, for interzooecial tissue 
to be concentrated near the orifices in the early stages of its accumulation. In later 
stages, if it is at all abundant, it is fairly evenly distributed in the interzooecial valleys. 
Its continued accumulation, spreading out from the adult parts of a zoarium, may 
almost obscure the young zooecia. The ancestrula is often thus covered. 

In the early stages of zoarial growth, before deposition of interzooecial tissue is 
complete, the gymnocysts of the zooecia may remain locally exposed. As accumu- 
lation continues, irregular openings or lacunae are maintained. These expose tissue 
which was deposited earlier or, occasionally, small areas of the gymnocyst may 
remain visible. 

Lang (1921, text-figs. 7-9) has summarized three stages in the accumulation of 
interzooecial secondary tissue. It is difficult to be certain whether the tissue is first 
deposited in a narrow band round the gymnocyst as Lang has shown (text-fig. 7). 
In the material described here, the interzooecial tissue is apparently not deposited 
in a narrow ridge near the edge of the gymnocyst, but in a thin layer spreading 
from isolated points in the lowest parts of the interzooecial furrows. Subsequently, 
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as shown by Lang (text-figs. 8, 9), lacunae remain in the accumulating tissue, but 
are gradually eliminated as it is built up into irregular interzooecial ridges. 

General upgrowth of interzooecial tissue may contribute to the formation of a 
tertiary frontal wall (p. 33). 

Avicularia. Workers on Recent and Tertiary cheilostome Polyzoa usually dis- 
tinguish two main types of avicularia : {a) '' adventitious '' forms which occupy 
various positions on the outside walls of normal zooecia, and {b) " vicarious '' or 
“ interzooecial '' forms which occur in series with normal zooecia. The terms 
'' interzooecial '' and “ vicarious are usually regarded as interchangeable. 

In the Cretaceous cribrimorph Polyzoa, however, I distinguish between inter- 
zooecial and vicarious avicularia. The former are usually much smaller than the 
zooecia which they accompany and they do not occupy positions which would usually 
contain normal zooecia. The latter are often as large as, or larger than, the zooecia 
with which they occur, and occupy spaces which would otherwise be taken up by 
normal zooecia (Text-fig. 10a). 

Adventitious avicularia are rare in the Cretaceous cribrimorphs. Lang (1921 : 166) 
has recorded distal adventitious avicularia in Monoceratopora, In the material des- 
cribed here, larger, apparently adventitious, distal avicularia occur in Castanopora 
armata sp. nov. (Text-fig. 103). 

Vicarious avicularia are also infrequent in the Cretaceous cribrimorph Polyzoa. 
Some zoaria of Leptocheilopora tenuilabrosa (PI. 7 ; Text-figs. 47, 48) possess very 
distinctive, large, spatulate, costate vicarious avicularia with distal apertural spines. 
Levinsen (1907 : 155, pi. opp. p. 160, figs, i, 16, ic) has recorded large, spatulate, 
vicarious avicularia of a more usual type in Castanopora [Cribrilina~\ labiata (Text- 
fig. 106). 

Interzooecial avicularia occur very commonly in many genera of the Cretaceous 
cribrimorphs. They vary considerably in size, shape, number and position, and they 
may be directed distally, proximally, or variously. Pelmatopora affords a good 
example of the variation in detail which may occur in the interzooecial avicularia 
of one genus (Text-fig. loc-g) and within a given species of one genus (Text-fig. 98a- 
/ — P, somptingensis). 

The shape of interzooecial avicularia is easily modified by wear. Sharply pointed 
rostra, which occur in various species of Pelmatopora and Castanopora, are often 
removed by wear leaving an apparently oval avicularian aperture. It may thus be 
misleading to record as oval the avicularia of species of which only one or very few 
specimens are available. This may be so in the case of Pelmatopora calceata. Similarly 
the transverse bar which may divide the rostrum of an avicularian aperture from 
the proximal portion is often broken, and it is difficult to decide whether the remain- 
ing lateral constrictions are the broken ends of such a transverse bar or true condyles 
on which the mandible was hinged (Text-fig. 'Loh). Interzooecial avicularia are 
often raised on fairly stout stalks, as in Pelmatopora somptingensis (Text-fig. 98a, b). 
In avicularia of this type, very little wear can remove the rostrum completely and 
reduce the visible structure to an oval cross-section of the stalk. 

Where the avicularia are paired, one on either side of an orifice, they are often 
secondarily thickened and raised on very stout stalks which may fuse above the 
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orifice, forming part of the proximal oral shield. This structure is well developed in 
Ubaghsia ranunculus (Text-fig. 117) and in other species of the same genus. Occa- 
sionally, as in Haplocephalopora (Lang, 1922 : 94), the avicularia may be very small 
and completely raised on the rim of a secondary tubular orifice. 




Fig. 10. Types of avicularia in Cretaceous cribrimorph Polyzoa. 

a. Diagram showing the occurrence of the three main types, b, Vicarious avicularium 
of Castanopora labiata (Levinsen). c-g, Interzooecial avicularia of Pelmatopora, [c) 
P. gregoryi, (d) P. somptingensis, (e) P, calceata, (/, g) P. marsupitorum. h. General 
terminology of avicularia. 



In species with abundant interzooecial tissue the avicularia may be almost im- 
mersed, and it becomes difficult to decide whether they are interzooecial or adven- 
titious. Judging from the avicularia of species which lack interzooecial tissue the 
great majority appear to be truly interzooecial rather than adventitious. Waters 
(1923) has observed that Lang's text-figures of Cretaceous cribrimorph Polyzoa 
(1921 ; 1922) give the impression that most avicularia grow out of parts of gymno- 
cysts of the zooecia, but that in his plates Lang has not shown this relationship. 
There is no indication that the majority of avicularia are adventitious. 
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Waters (1923) has also pointed out that there is great variation in the avicularia 
of some Recent cheilostomatous Polyzoa, and that there are genera, and even species, 
in which they are sometimes present and sometimes not. It has already been men- 
tioned that in the Cretaceous cribrimorphs there is considerable variation in the 
interzooecial avicularia, but provided only weU-preserved material is used and that 
avicularian characters are considered in relation to all other available features, the 
avicularia are certainly of value for differentiating species. 

In some species the avicularia are always distally pointed and directed and paired 
near the orifices, while in others they may have a noticeably sporadic distribution 
and be variously directed. Avicularia of two or more distinct sizes may be present, 
as in Hexacanthopora sexspinosa. In the material described here the general charac- 
ters of the avicularia of a given genus are fairly constant although the detailed 
characters may vary. Thus, in Leptocheilopora, apart from the large vicarious avi- 
cularia of L, tenuilahrosa, avicularia are absent. Those of Lagynopora are commonly 
very large and oval with lateral constrictions. In Castanopora they are usually long 
and pointed with somewhat spatulate rostra and often with transverse bars ; in 
Pelmatopora the unworn avicularia generally have pointed rostra and often lack 
transverse bars. 

The " secondary aviculoecia [avicularia] which Lang described as occurring 
in the more complex species of Pelmatopora, are modified oral spines. The structures 
have been discussed already (p. 38). 

In the interzooecial avicularia of the material described here no example has been 
found in which minute spines are present on the distal margin of the avicularian 
aperture. 

Heterozooecia OTHER THAN AVICULARIA. These are apparently rare in the Cre- 
taceous cribrimorph Polyzoa. In some species of Pliophloea, Lang (1921 : 174) has 
recorded interzooecial '' swollen and hollow '' tissue with small round pores and 
has suggested that the structures are '' cenoecia [kenozooecia]. In the present 
work, one specimen of Aelopora distincta, D. 40658, was found to have clusters of 
very small, convex, smooth heterozooecia with large oval apertures on their upper 
surfaces (PI. i, fig. 5). These structures may be kenozooecia. Heterozooecia other 
than avicularia have not been found in the other genera and species studied. 

OviCELLS. I agree entirely with the remarks made by Brown (1952 : 36) in a 
general discussion on the ovicells of the Cheilostomata. The present study shows 
that his remarks are completely applicable to the ovicells of Cretaceous cribrimorph 
Polyzoa. 

Brown stated " In the majority of the Cheilostomata the ovicells appear as glo- 
bular distal chambers sometimes resting lightly on and sometimes completely im- 
mersed in and covered by the frontal wall of the distal zooecium. Gradations between 
these two forms can be traced and no distinct boundary can be defined between the 
first or hyperstomial t}rpe (Text-fig. and the second or entozooecial [endozooecial] 
type (Text-fig. 116). In fact, Silen (1944) has shown that in the Anasca there is 
essentially no difference between these two forms so far as their structure is con- 
cerned, and I have no doubt that the same remarks will be found to apply to those 
ovicells of the Ascophora which are of the same type. . . . Thus it appears impossible 



44 



CRETACEOUS CRIBRIMORPH POLYZOA (PELM ATOPORIN AE) 



to sustain the view of some workers that the difference between '' hyperstomial '' 
and “ entozooecial ovicells can be used to subdivide not only genera but also 
families. . . . However, the terms are undoubtedly useful for descriptive 
purposes 

The examples given by Brown of the occurrence of both types of ovicell in species 
of the same genus and of the use of the two forms for subdivision of families can be 
paralleled by examples from the Cretaceous cribimorph Polyzoa. In Pelmatopora 
the globular ovicells may be external, as in P, fecampensis (Text-figs. 66-68), or 
partly concealed by the wall of the distal zooecium, as in P. quadrata (Text-fig. 64), 
or completely concealed, producing externally only a distal transverse shelf over the 
orifice, as in P. marsupitorum (Text-fig. 82), P. somptingensis (Text-fig. 99a, b) and 
P. gregoryi (Text-fig. 89). Lang (1921 : 4-6) has used the two types of ovicells to 
separate into two major groups the eleven families which he recognized in the 
Cretaceous cribrimorphs. One group with four families, including his Pelmato- 



Fig. II. Two types of ovicell in Cretaceous cribrimorph Polyzoa. 

a, Hyperstomial. b, Endozooecial. dz, distal zooecium ; ec, ectooecium ; ech, 
brood chamber ; en, endooecium ; mv, median vesicle ; op, operculum. (After 
Harmer, 1926, text-fig. i, and Brown, 1952, text-fig. 5.) 

poridae, he diagnosed as having endozooecial ovicells ; the remaining families he 
grouped together as having hyperstomial ovicells. Lang's statement (1921 : xxxv) 
that the ovicell is of the same type throughout any given family of Cretaceous 
Cribrimorphs " is incorrect. 

Following general usage (e.g. Brown, 1952 : 37) the outer and inner layers which 
compose the wall of the ovicell are termed “ ectooecium " and '' endooecium " 
respectively — endooecium " is used in the present work as an alternative to 
entooecium 

In the hyperstomial oviceUs in the present material the endooecium is apparently 
always smooth and complete. The ectooecium may be complete, or marginal with 
a median-proximal fenestra which exposes part of the endooecium. The ectooecium 
is often smooth, but diagonal and median ridges may be present, or it may be costate 
as in Leptocheilopora tenuilabrosa (Text-figs. 46, 47), or corrugated as in some speci- 
mens of Aeolopora distincta (Text-fig. 16). The upper margin of the opening of the 
ovicell may have a distinct labellum bounded by lateral slits, as in Aeolopora, or it 
may be entire as in the majority of genera and species. The opening of the ovicell 
is frequently flanked by a pair of oral spines, but equally often these may be obscured 
by the growth of the ovicell. Occasionally the growth of hyperstomial ovicells may 
displace the oral spines — this has apparently happened in some specimens of 
Pelmatopora fecampensis. 
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The presence of endozooecial ovicells is often completely concealed by interzooecial 
secondary tissue. Endozooecial ovicells may, however, produce a distal oral shield 
by the development of a distal transverse shelf fiUing the space between the distal 
pair of oral spines. 

Other types of ovicell have been distinguished by Levinsen (1909), Canu & Bassler 
(1920), Brown (1952) and by other authors. In the material studied here I have 
seen only hyperstomial and endozooecial types. 

Young zooecia and ancestrulae. Only two generahzations seem to be true of 
the young zooecia of aU the Cretaceous cribrimorph Polyzoa. They are always smaller 
than the adult zooecia, and in any given zoarium the young zooecia never possess 
fewer oral spines than the adult zooecia. 

The general characters of young zooecia, compared with the equivalent characters 
of the adult zooecia in any given zoarium, may be summarized briefly as follows : 



(1) Size and shape of zooecia 

(2) Extent of gymnocyst . 



(3) Frontal shield 



(4) 

(5) 

( 6 ) 
( 7 ) 



Number of costae 

Number of pelmata and lateral 
costal fusions 
Median area of fusion . 



Always smaller, but equally variable in shape. 

Often more widely exposed, due partly to the 
general absence of interzooecial secondary 
tissue. 

Often apparently more arched, again partly 
due to the absence of interzooecial second- 
ary tissue. 

Very commonly less, but occasionally the 
same or more. 

Very commonly less, but may be the same. 



Apertural bar 



(8) Primary orifice 



Often narrower, but may be relatively as 
wide. 

Usually simpler, lacking secondary modifica- 
tions such as median processes or extra 
tissue. 

Always smaller and usually the same shape, 
but hable to exhibit the same degree of 
variation in relative hr : Ir values. 

Often greater or the same, but never less. 
Commonly absent or scanty. 

Usually smaller and sporadic, but otherwise 
similar. 

The majority of these remarks could be applied to the ancestrula of any given 
zoarium when it is compared with the young or adult zooecia. 



(9) 

(10) 

(11) 



Number of oral spines . 
Interzooecial secondary tissue 
Avicularia .... 



Measurements 

In each species studied, measurements are given where possible for the ancestrula, 
young and adult non-ovicelled zooecia and avicularia of parts of zoaria where normal 
growth appears to have taken place. It has been pointed out already (p. 24) that 
zooecial size may vary so greatly, often within a single zoarium, that in the absence 
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of more definite characters it should seldom be used as a basis for differentiating 
species. On the other hand, the length and breadth of the orifice in a given species 
are often constant within a very smetll range and when considered in relation to all 
other available characters are often of value for specific differentiation. 

The margins of the primary orifice are well defined and it is possible to make 
accurate measurements. In contrast, measurement of the zooecia is often made 
difficult by the fact that the distal and proximal walls may slope, and by the accumu- 
lation of interzooecial secondary tissue which obscures the true zooecial boundaries. 

The following abbreviations are used in the present work : 

Lz = length of zooecium. 

Iz = width of zooecium. 

hr = length of orifice. 

Ir = width of orifice. 

Lc = length of caudae. 

Ic = width of caudae. 

The first two abbreviations are also used for the length and width of avicularia. The 
last two are used in the description of Andriopora major sp. nov. (p. 268). 

Terminology 

Brown (1952 : 32) has already commented on the large number of new terms which 
Lang (1913-19 ; 1921 : xxvi-U) introduced in his studies on the Cretaceous cribri- 
morphs to describe the '' skeleton as distinguished from the tissue which secretes it 
I agree that there is no need in practice for such a complete duplicate terminology, 
and accordingly follow the general usage of modem zoologists, although I retain a 
few of Lang's terms such as ''apertural bar". See also Lagaaij (1952 : 12). 

Adult zooecia. See Zooecia. 

Ancestrula. The first zooecium of a zoarium, formed by the metamorphosis of the 
larva. 

Apertural bar. Transverse proximal margin of the orifice formed by the fusion of 
the most distal pair of costae — symmetrical in all but the earliest Cretaceous 
cribrimorph Polyzoa. 

Aperture. The opening occupied in life by the frontal membrane. Used loosely by 
earlier workers and by Lang in the sense of the term orifice " as defined here. 
Avicularia. Heterozooecia provided in life with a powerful musculature producing 
movement in a mandible. They may be (a) adventitious — occupying various 
positions on the external walls of normal zooecia ; (b) vicarious — as large as, 
or larger than, the zooecia with which they occur, and occurring in positions 
usually occupied by normal zooecia ; or (c) interzooecial — usually much smaller 
than the zooecia which they accompany, not occupying positions which would 
usually contain normal zooecia. 

Caudae. Elongate, narrow, tubular, proximal part of the gymnocyst in some uni- 
serial genera. 

Communication pores. Pores perforating the walls separating two zooecia (see also 
dietellae), [Syn., septulum (pL, septula) — a single small pore. Some of the large, 
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single communication pores which occur in some genera of Cretaceous cribri- 
morph Polyzoa may have contained multiporous septular discs or thin disc-like 
structures with numerous small pores.] 

Condyles. The tooth-like pivots of the operculum or the mandible. 

Costae. [Syn., costulae.] Modified marginal spines, overarching the frontal membrane 
and forming the frontal shield in cribrimorph Polyzoa. 

Cryptocyst. A more or less horizontal calcareous lamina on the basal side of the 
frontal membrane developed from the edge of the gymnocyst, but not completely 
subdividing the body-cavity. 

Dietellae. Small enclosed spaces at the base of the distal and distal-lateral walls 
of the zooecia of certain Cheilostomata, and connected with the zooecia by 
communication pores. 

Distal. The portions of a structure on the side away from the origin of growth or 
from the ancestrula. 

Dorsal. The side of a zooecium opposite that composed of the frontal shield and 
orifice, or the side of a zoarium opposite that bearing the apertures [syn., back, 
revers^, 

Ectooecium. Outer layer of the ovicell wall. 

Endooecium. Inner layer of the ovicell wall [syn., Entoocciuni], 

Endozooecial. Type of ovicell which may be completely immersed in and covered 
by the frontal wall of the distally adjacent zooecium, while opening into the 
vestibular arch [syn., Entozooecial]. 

Fenestra. Uncalcified area in the ectooecium of an ovicell through which the 
endooecium is exposed. 

Frontal membrane. Uncalcified part of the primary frontal wall — a chitinous 
membrane covering the aperture in life. 

Frontal shield. The secondary frontal wall in cribrimorph Polyzoa, formed above 
the aperture by the over-arching and fused costae. 

Frontal wall. Chitinous or calcareous cover of the ventral surface of the zooecia. 
In the cribrimorph Polyzoa it may be (a) primary — consisting of the calcareous 
gymnocyst, and in life of the chitinous frontal membrane, (b) secondary — 
formed by the frontal shield, or (c) tertiary — formed by an upgrowth and 
spread of secondary calcareous tissue above the primary and secondary frontal 
walls. 

Gymnocyst. The part of the frontal wall which lies between the aperture and the 
upper edges of the vertical zooecial walls — the calcified part of the primary 
frontal wall : it is usually most developed on the proximal side of the aperture. 

Heterozooecia. Modified zooecia either {a) lacking a polypide, or with only a 
vestige of one, but provided with a musculature, as in avicularia, or (6) without 
polypide or a musculature, as in kenozooecia. 

Hyperstomial. Type of ovicell which rests on or indents the frontal wall of the 
distally adjacent zooecium. 

Intercostal spaces. Openings between the costae — they may be {a) single, long, 
slit-like spaces, or {b) subdivided into a series of smaller openings by lateral 
costal fusions. [Syn., lacunae of workers on Recent Polyzoa.] 
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Interzooecial. Term applied to any structure developed between zooecia of ad- 
jacent series, hence interzooecial secondary tissue is calcareous tissue accu- 
mulated between zooecia in the interzooecial valleys. 

Kenozooecia. See Heterozooecia. 

Labellum. The free tongue of the descending lamina of the ovicell. 

Lacunae. Irregular openings in the interzooecial secondary tissue. 

Lamina peristomica. Term introduced by Jullien and used by Lang, and here as 
S3monymous with tertiary frontal waU '' — see Frontal Wall. 

Lateral costal fusions. Hollow cylindrical, lateral fusions between adjacent 
costae, usually arising at the levels of lumen pores. [Lang referred to the outer- 
most lateral costal fusions as “ primary and to the successive inner ones as 
'' secondary, tertiary etc.] 

Lateral slits. The pair of slits at the sides of the labellum in some ovicells. 

Lumen line. Clear, membranous, median line seen along the upper surface of the 
costae in some Recent Cribrilinidae. 

Lumen pores. Uncalcified, small, round, membranous areas on the upper surface 
of costae in some Recent Cribrilinidae. Lang's pelmata and pelmatidia of Cre- 
taceous cribrimorph Polyzoa are lumen pores. 

Mandible. The triangular or rounded chitinous or calcareous structure which 
closes the orifice in the avicularium. Not preserved in the material studied 
here. 

Marginal spines. Spines, other than oral spines, which surround the aperture. 
Modified as costae in the Cretaceous cribrimorph Polyzoa. 

Measurements. See p. 45. 

Median area of fusion. The imperforate area formed by the fusion of the inner 
ends of the costae, which extends laterally from the mid-line of the frontal 
shield and which is bounded by the innermost intercostal spaces. 

Median process. Median distal prolongation of the apertural bar. It may be a 
single, more or less pointed process, or it may bifurcate and fuse with the 
proximal pair of oral spines. 

Multiporous septular discs. See Communication Pores. 

Operculum. Chitinous or calcareous lamina, generally semicircular in shape, 
closing the orifice of the zooecium. 

Opesia. The opening into the body cavity which remains after development of the 
cryptocyst. In the Cretaceous cribrimorph Polyzoa it usually coincides with 
the aperture. 

Oral avicularia. Avicularia which are associated with the orifice. In the Creta- 
ceous cribrimorph Polyzoa a pair of avicularia, termed lateral oral avicularia ", 
may occur one on either side of the orifice. 

Oral shelf. The flattened rim round the distal and lateral margins of the orifice 
on which the operculum or mandible rests. 

Oral shields. Structures, other than a peristome, which develop round the primary 
orifice. They may form a distal oral shieldy usually a marginal upgrowth pro- 
duced by infilling of the space between distal oral spines with secondary tissue ; 
or a proximal oral shieldy often formed by the fusion of the median process of 
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the apertural bar with the proximal pair of oral spines, or by the thickening, 
upgrowth and fusion of lateral oral avicularia. 

Orifice. The operdng of the zooecium, covered by the operculum, for the extrusion 
of the polypide. It may be either (a) primary (the opening of the tentacular 
sheath covered by the operculum) leaving in the fossil state a well defined 
orifice with sharp limits and no marginal accumulation of secondary tissue, or 
(d) secondary when the primary orifice becomes surrounded by a peristome with 
a secondary orifice at its upper end. Lang introduced a series of terms such as 
''cribriline, normal, pliophloean'' to describe various shapes of primary orifice 
(Text-fig. 7). 

OviCELL. The distal, globular, structure in the fertile cheilostomatous zooecia, 
which serves as a brood-chamber to the developing larvae. 

Pelma (pi., pelmata) and Pelmatidium (pL, pelmatidia). Large and small lumen 
pores respectively in the costae of Cretaceous cribrimorph Polyzoa. [Lang 
referred to the outermost pelmata and pelmatidia as '' primary and succes- 
sively to the inner ones as '' secondary, tertiary etc.] I have retaiued these 
two terms merely for convenience of reference but with no implication of 
acceptance of Lang's hypothesis of their origin (see p. 28). 

Peristome. Tubular upgrowth of the rim of the primary orifice with the secondary 
orifice at its upper end. 

Polypide. The polyzoan animal with its tentacles placed in the interior of the 
zooecium. 

Proximal. The parts of a structure on the side near to the origin of growth or 
ancestrula. 

Rostrum. That part of an avicularium which is distal to the transverse bar or 
condyles and on which the mandible rests. 

Septulum. See Communication Pores. 

Transverse bar. Narrow calcareous bar in some avicularia, on which the mandible 
hinges. 

Young zooecia. See Zooecia. 

ZoARiUM. The entire polyzoan colony. 

Zooecium. An individual member of the polyzoan colony. There is a difficulty in 
applying the terms young " and '' adult " to zooecia. They are here used as 
follows : 

Young zooecia are those formed in the early stages of growth of the zoarium, 
after the ancestrula. 

Adult zooecia are those formed in the late stages of growth of the zoarium. 

I reject the following terms used by Lang, and indicate for each, after the colon, 

the term used by me : 

Ancestroecium : ancestrula. 

Apertural spines : oral spines. [Also used correctly by Lang for the spines which 
may occur on the distal edge of the aperture in some avicularia.] 

Asty : zoarium. 

Aviculoecium : avicularium. 
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Cenoecia : kenozooecia. 

Costal spines : marginal spines. 

Cribriline : a term used by Lang to describe a particular shape of primary orifice 
(see Orifice). 

Epheboecium : adult zooecium. 

Extraterminal front-wall : gymnocyst. 

Fenestra : Lang used this term for openings in the calcareous tertiary frontal wall 
developed in some Cretaceous cribrimorph Polyzoa. 

Gerontoecium : adult zooecium. 

Heteroecia : heterozooecia. 

Interoecial : interzooecial. 

Intraterminal front-wall : frontal shield. 

Lamina : cryptocyst. 

Median lacunae : lacunae. 

Neanoecia : young zooecia. 

Normal : a term used by Lang to describe a particular shape of primary orifice (see 
Orifice). 

Oecium : zooecium. 

Orthoecium : zooecium. 

Pliophloean : a term used by Lang to describe a particular shape or primary orifice 
(see Orifice). 

Primary aperture : primary orifice. 

Termen : a term used by Lang for the edge of the gymnocyst surrounding the 
aperture. 



Note on the General Arrangement of the Systematics 

The scheme adopted in the systematic sections of the present work is as follows. 

Families and subfamilies. These are redefined where necessary. Synonymies pre- 
cede the diagnoses and any changes suggested are discussed under remarks on the 
families or subfamilies involved. 

Genera, The synonymy of each genus is given first, then the type species is cited 
and the genus diagnosed. Any changes are discussed under the remarks, and the 
stratigraphical range of the genus is given. 

Species, After the synonymy the type of each species is cited in detail and its 
status given. When no type has been previously selected lectotypes are chosen in 
order to estabhsh the species firmly. The diagnosis which follows is based on struc- 
tures preserved in fossilization only, and the succeeding description is based on the 
characters of all material available to me. Where species are known from the 
literature only, or from photographs only, this is stated, and when the systematic 
position of a species is uncertain on this account, the species is listed as such and is 
not included in the general systematic assessment. Measurements are given where 
possible, and then general remarks on each species. 

The stratigraphical distribution is stated and all the specimens which have been 
examined are listed with full details of locality and horizon. Under the heading 
“ Specimens ” is listed all the appropriate material which is in the collections of the 
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Department of Palaeontology of the British Museum (Natural History), each speci- 
men with its registration number prefaced by the letter ** T> ”, Material in the 
collections of other institutions is listed under Other Material This includes 
specimens from the R. M. Brydone Collection in the Sedgwick Museum, Cambridge, 
the registration numbers of which are prefaced by the letters S.M., B/\ Specimens 
from the collections in the Norwich Castle Museum are denoted by the letters 
N.C.M/\ 

Unless otherwise stated all the specimens are from C. T. A. Gaster Collection. 

VII. SYSTEMATIC DESCRIPTIONS 

Phylum POLYZOA 
Class ECTOPROCTA 
Tribe GYMNOLAEMATA 
Order CHEILOSTOMATA Busk, 1852 
Sub-Order ANASCA Levinsen, 1909 

Division CRIBRIMORPHA Harmer, 1926 
Family Pelmatoporidae Lang, 1916^ 

1916a Pelmatoporidae Lang, p. 83. 

1921 Pelmatoporidae Lang : Lang, pp. i, 6. 

1922 Pelmatoporidae Lang : Lang, pp. 1-394. 

1923 Pelmatoporidae Lang : Waters, pp. 547, 553. 

19256 Pelmatoporidae Lang : Voigt, pp. 97, 98, 99. 

1927 Pelmatoporidae Lang : Canu & Bassler, p. 18. 

1930 Pelmatoporidae Lang : Voigt, pp. 537, 538. 

1935 Pelmatoporidae Lang : Bassler, p. 31. 

1953 Pelmatoporidae Lang ; Bassler, pp. G23, G190. 

1958 Pelmatoporidae Lang : Didon, p. 82. 

Diagnosis. Multiserial Cribrimorpha with one or more pelmata or pelmatidia on 
each costa. 

Remarks. Lang (1921 : i) has stated that '' If ovicells are present in the Pelma- 
toporidae, they are endozooecial In his key to the families of Cretaceous 
cribrimorph Polyzoa (1921 14), he divided into two groups the eleven families he 
recognized : group A was diagnosed as having hyperstomial ovicells and no pelmata 
or pelmatidia, group B as having endozooecial ovicells with pelmata or pelmatidia 
generally present. 

It is shown below that some genera of Lang's group A possess pelmata or pelma- 
tidia, and that both hyperstomial and endozooecial ovicells occur in the Pelmato- 
poridae. Brown (1952 : 43), in a brief discussion of the Membraniporidae, has 
stated that '' although other workers (Canu & Bassler, 1920 ; Osburn, 1940) have 
used the difference between hyperstomial and entozooecial [endozooecial] ovicells to 
distinguish families, this is a very unreliable criterion, especially in the light of 
Silen's researches (1944) into the nature of the reproductive processes of the Polyzoa " 
(see also p. 43). It is apparent that the same remarks apply to the Cretaceous 
cribrimorph Polyzoa. Ovicells are not used here to distinguish families. 
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Stratigraphical distribution. Turonian to Danian. 

Subfamily Pelmatoporinae Lang, 1916a 



1916a Castanoporinae Lang, pp. 83, 93. 

1916a Pelmatoporinae Lang, pp. 84, loi. 

1916a Andrioporinae Lang, p. 382 \j>artim — Aeolopora only], 

1916a Lagynoporidae Lang, p. 393. 

1916a Lagynoporinae Lang, p. 393. 

1916a Leptocheiloporinae Lang, pp. 394, 396. 

19191^ Pelmatoporinae Lang : Lang, pp. 191-228. 

1921 Castanoporinae Lang : Lang, pp. xxxv, xli, xliv, xlv, xlvii, 1 , li, and p. i. 

1921 Pelmatoporinae Lang : Lang, pp. xli, 1 , li. 

1921 Lagynoporidae Lang : Lang, pp. 5, 42. 

1921 Lagynoporinae Lang : Lang, pp. 5, 44. 

1921 Leptocheiloporinae Lang : Lang, pp. 5, 68. 

1921 Andrioporinae Lang : Lang, p. 86 {partim — Aeolopora only]. 

1922 Castanoporinae Lang : Lang, pp. 5, 7, 10, 15, 154. 

1922 Pelmatoporinae Lang : Lang, p. 235. 

1927 Andrioporidae Lang : Canu & Bassler, p. 17 [partim — Aeolopora only], 

1927 Lagynoporidae Lang : Canu & Bassler, p. 17. 

1930 Lagynoporidae Lang : Voigt, p. 495. 

1935 Andrioporidae Lang : Bassler, p. 30 [partim — Aeolopora only], 

1935 Lagynoporidae Lang : Bassler, p. 30. 

1943 Lagynoporidae Lang : Gillard, p. 186. 

1953 Lagynoporidae Lang : Bassler, p. G188. 

1953 Andrioporidae Lang : Bassler, p. G189 {partim — Aeolopora only]. 

1953 Pelmatoporinae Lang : Bassler, p. G192. 

1953 Castanoporinae Lang : Bassler, p. G192. 

Diagnosis. Pelmatoporidae with small or large zooecia ; with unmodified, or, 
enlarged or branched oral spines ; with or without oral shields ; apertural bar with 
or without a median process ; pelmata or pelmatidia present, either with one boss- 
hke pelmatidium, or with one or more pelmata or pelmatidia on each costa ; with 
or without lateral costal fusions ; with or without a tertiary front wall ; with or 
without avicularia (if present these may be either sporadic, small and rounded, or 
paired, large and distally pointed) ; ovicells endozooecial or hyperstomial. 

Remarks. The genera of Cretaceous cribrimorph Polyzoa which are revised here 
were placed by Lang (1916a ; 1921 ; 1922) in five subfamilies. This arrangement 
may be summarized as follows : 



Revised genera 



Subfamilies of Lang 



Leptocheilopora 
A eolopora 




Placed in the Castanoporinae [Lang, 1922 : 154]. 



Placed in the Pelmatoporinae [Lang, 1922 : 235]. 



Placed in the Lagynoporinae^ [Lang, 1921 : 44]. 



Placed in the Leptocheiloporinae^ [Lang, 1921 : 68]. 
Placed in the Andrioporinae [Lang, 1921 : 89]. 



^ Lang (1921 : 5, 44) placed these two subfamilies in the Lagynoporidae. 
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No distinction can be made between the Castanoporinae and the Pelmatoporinac. 
In his key to the subfamiUes of the Pelmatoporidae Lang (1922 : 17) diagnosed 
them as follows : {a) Castanoporinae are Pelmatoporidae in which '' costae bear 
pelmatidid^ of several orders with lateral costal fusions corresponding in number and 
position to the pelmatidia (6) Pelmatoporinae are Pelmatoporidae in which 

costae bear each one or more pdmata^ and lateral costal fusions correspond in 
number and position to the pelmata 

As it is not possible to distinguish clearly between pelmata and pelmatidia (see 
p. 30) the two subfamilies are not separable on the basis given by Lang, nor are 
there any other characters which clearly help to maintain the division. 

All genera previously assigned by Lang to the Lagynoporinae, and Leptocheilopora, 
the only genus which he placed in the Leptocheiloporinae, have distinct pelmata or 
pelmatidia and thus belong to the family Pelmatoporidae, and, according to Lang's 
definitions of its subfamihes, can be placed only in the Pelmatoporinae. Thus the 
subfamilies Lagynoporinae and Leptocheiloporinae, and the family Lagynoporidae 
which comprises them, are all synonymous with the subfamily Pelmatoporinae. 

Aeolopora possesses boss-like pelmatidia and consequently belongs to the family 
Pelmatoporidae and is excluded from the Andrioporinae which Lang (1921 : 86) 
diagnosed as lacking, on the costae, either '' a median row of pores " or '' a median 
slit Again, according to Lang's definitions of the subfamilies of the Pelmato- 
poridae, Aeolopora can be assigned only to the subfamily Pelmatoporinae. 

Thus all the genera listed in the above table are here regarded as belonging to the 
Pelmatoporin ae . 

Stratigraphical distribution. Turonian to Danian. 

Key to the Genera of the Pelmatoporinae revised here 
(I) Pelmatoporinae lacking a tertiary front wall ; secondary orifice absent or only 
slightly developed. 

(A) Zooecia small ; a single boss-like pelmatidium at the inner end of each costa 

I. AEOLOPORA Lang 

(B) Zooecia large ; one or more normal pelmata or pelmatidia on each costa. 

(1) Proximal oral shield well developed — formed by the bifurcation of the 

median process of the apertural bar and its fusion with the proximal 
pair of oral spines . . . . . .2. LAGYNOPORA Lang 

(2) Proximal oral shield absent. 

(а) Median process of the apertural bar present and not bifurcated 

3. HEXACANTHOPORA Lang 

(б) Median process of the apertural bar absent. 4. LEPTOCHEILOPORA Lang 

(i) Costae less numerous with fewer pelmata or pelmatidia and lateral 

costal fusions ; avicularia usually of one kind, either small, 
rounded and sporadic, where no distal oral shield is developed, 
or large, elongate, distally pointed and directed, paired where a 
slight distal oral shield is formed by the enlargement of the distal 
pair of oral spines .... 5. PELMATOPORA Lang 

(ii) Costae numerous with numerous pelmata or pelmatidia and lateral 

costal fusions ; avicularia large, variously directed, of one, two or 
three kinds ..... 6. CASTANOPORA Lang 

(II) Pelmatoporinae with a well-developed secondary orifice and a tertiary front wall 

7. UBAGHSIA (JulUen) 



^ My italics. 
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Twelve other genera were placed by Lang (1916a ; 1922) in his subfamilies 
Castanoporinae and Pelmatoporinae. 

In the Castanoporinae he included seven genera other than those revised here. 
Provisionally I use Lang's definitions of these seven genera to distinguish them from 
those revised. Thus, according to Lang (1922 : 158), Carydioporay Anornithopora, 
Hesperopora and Stichocados are distinguished from the other genera here placed in 
the revised subfamily of the Pelmatoporinae by their small size and fewer costae ; 
Phrynopora by its unusual t}^e of secondary aperture " [proximal oral shield] ; 
and Steginopora and Disteginopora by their types of tertiary front walls. 

Similarly, Lang (1922 : 240) included in his subfamily Pelmatoporinae Decurtariay 
Murinopsia, Sandalopora, Ichnopora and Pachydera, Various characters of these 
five genera, particularly the types of oral shields which may be developed, distinguish 
them from other genera placed in the revised subfamily of the Pelmatoporinae. 



Genus AEOLOPORA Lang 

1916a Aeolopora Lang, pp. 383, 390. 

1921 Aeolopora losing: Lang, p. 158. 

1924 Aeolopora Lang : Gaster, second of three tables opp. p. no. 

1927 Aeolopora Lang : Canu & Bassler, p. 23. 

1930 Aeolopora Lang : Gaster, table opp. p. 340. 

1930 Aeolopora Lang : Voigt, p. 498. 

1935 Aeolopora Lang : Bassler, p, 43. 

1953 Aeolopora Lang ; Bassler, p. G189. 

Type species (by original designation). Aeolopora distincta Lang, 1916a : 390. 
Senonian, zone of M. cor-anguinum. Upper Basildon, Berkshire. 

Emended diagnosis. Small Pelmatoporinae with a single boss-Uke pelmatidium 
near the distal end of each costa ; no lateral costal fusions ; ovicells hyperstomial, 
prominent, with labellum and lateral slits. 

Remarks. As is mentioned below, the boss-like structure near the distal end of 
each costa, which is characteristic of the genus, is interpreted as an unusual form of 
pelmatidium. 

Lang (1916a : 382, 383) originally diagnosed Aeolopora as a multiserial, encrusting, 
Andrioporine genus lacking a '' secondary aperture [orifice], but with the '' median 
area of fusion surrounded by a ring of soUd spines ; [and with] apertural [oral] 
spines thickened This diagnosis remained almost unchanged in his subsequent 
key to the Andrioporine genera (1921 : 88, 89). 

Lang (1921 : 160), in his remarks on A, distinctay stated that at the margin of 
the median area of fusion each costa bears a bead, which, to judge from comparable 
instances, is the original constricted distal end of the costa, which has retreated 
from the mid-line." It has been possible, using a magnification of X140, to see 
that the so-caUed '' beads " are not solid but possess a minute central pore which 
apparently connects with the central hollow of the costa. The structure is therefore 
regarded as a pelmatidium with an unusually high rim. 

Remarking on the genus Aeoloporay Lang (1921 : 158, 159) also stated that A 
tendency to this arrangement [the development of ' solid spines or beads ' round the 
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median area of fusion] has already been noticed in Andriopora gasteri . . . Eucheilo- 
pora . . . Pancheiloporay and again in the species Andriopora gallica and A. 
frequensP These species of Andriopora and all available specimens belonging to the 
other two genera have been examined for the feature mentioned. At the most, 
there is a tendency for irregular median ridges to form, but circlets of boss-like 
pelmatidia, or of solid spines or beads are definitely not present. 

The presence of pelmatidia in Aeolopora removes the genus from both the sub- 
family Andrioporinae Lang, 1916a, and the family Andrioporidae Lang, 1916a, and 
places it in the subfamily Pelmatoporinae. The boss-like pelmatidia particularly 
distinguish the genus, which is always small and lacks lateral costal fusions, but 
possesses frequent, prominent, hyperstomial ovicells. 

In the key to the families of Cretaceous cribrimorph Polyzoa Lang (1921 : 4-6) 
made a basic division of all families into (a) those with hyperstomial ovicells but 
without pelmata or pelmatidia and (6) those with endozooecial ovicells and pelmata 
or pelmatidia. Aeolopora is clearly a genus which has distinct hyperstomial ovicells 
and pelmatidia, though the latter are of an unusual form. The wider classification 
of the families and subfamilies of some of the Cretaceous cribrimorph Polyzoa is 
discussed elsewhere (p. 52). 

Strati GRAPHICAL distribution. Senonian, lower part of zone of M . cor-anguinum 
to zone of B. mucronata. 

Of the two species A, distincta and A, nebulosa, here regarded as composing the 
genus, the former is apparently more abundant in the Senonian of southern England, 
ranging from the lower part of the zone of M. cor-anguinum into the zone of G. [A .] 
quadrata, while the latter has been recorded only from the zone of G. [A .] quadrata 
(or its equivalent, see Voigt, 1930 : 498) and from that of B. mucronata in the Isle 
of Wight. 

A . nebulosa is somewhat larger and more robust and may be regarded as a develop- 
ment from A, distincta. Apparently A. nebulosa occurs much less frequently. 

Key to Species of AEOLOPORA 

(A) Aeolopora with 10-16, often 11-13, costae ; apertural bar of variable thickness, with 

or without two distinct boss-like pelmatidia near the mid-line ; avicularia occa- 
sionally present ; ovicells hyperstomial with labella and lateral slits 

I. A. distincta Lang 

(B) Aeolopora with larger zooecia ; usually 9-12 costae ; apertural bar constantly 

thickened and prominent with a small median process above two indistinct 
boss-like pelmatidia ; avicularia apparently absent ; ovicells hyperstomial, with 
small labella and lateral slits . . . . . . 2. A. nebulosa Lang 



I. Aeolopora distincta Lang 
(PI. I ; PI. 2, figs. 1-7 ; Text-figs. 12--17) 

1916a Aeolopora distincta Lang, p. 390. 

1916a Aeolopora stellata Lang, p. 390. 

1921 Aeolopora distincta Lang : Lang, p. 159, pi. 5, fig. 4 ; text-fig. 75. 
1921 Aeolopora stellata Lang : Lang, p. 161, text -fig. 76. 

1924 Aeolopora stellata Lang : Gaster, second of three tables opp. p. no. 
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1930 Aeolopora stellata Lang : Caster, table opp. p. 340. 

1935 Aeolopora distincta Lang : Bassler, p. 43. 

1953 Aeolopora distincta Lang : Bassler, p. G189, text-fig. 143, 2. 

Holotype. D. 28062. Zoarial fragment encrusting a piece of echinoid test. 
Senonian, high in the zone of M. cor-anguinum. Upper Basildon, north-west of 
Pangboume, Berkshire. L. Treacher Collection. 

Emended diagnosis. Aeolopora with orifice of equal height and width, or hr 
exceeds Ir very slightly ; oral spines 6, costae 10-16, but very often 11-13 only ; 
apertural bar of variable thickness with or without two distinct boss-like pelmatidia 
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Fig. 12. Aeolopora distincta Lang, D.40599. Orifice and ovicell with complete ectooecium 
and well-formed labellum and lateral slits. 

Fig. 13. Aeolopora distincta Lang, D. 28062. Holotype. Ovicelled zooecium. 

Fig. 14. Aeolopora distincta Lang, D.28911. Holotype of A. stellata Lang. 

Ovicelled zooecium. 





near the mid-line ; heterozooecia (? kenozooecia) occasionally present ; avicularia 
present ; ovicells abundant, hyperstomial, with labella and lateral slits. 

Description. Zoarium encrusting, unilaminar. Zooecia closely placed, oval. 
Orifice small, distally rounded, the sides straight, or tending to diverge proximally, 
the proximal-lateral comers may be somewhat rounded, proximal margin straight to 
widely '' V '"-shaped. Oral spines 6, apparently secondarily thickened, but small, 
arranged on the distal-lateral margins and sides of the orifice, usually paired sym- 
metrically. Frontal shield well arched. Costae variable from 10-16, but very often 
11-13, fairly closely placed, widest at their proximal (outer) ends and tapered 
distally. Each costa bears near its distal (inner) end a small, prominent, boss-like 
pelmatidium,^ There are no lateral costal fusions. The costae slope upwards to the 

^ The “ bead or solid spine ” of Lang (1921 : 161). 
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pelmatidia and then flatten to join the median area of fusion, which is flat, of variable 
width, and may be occasionally absent. Apertural bar variable in thickness, often 
narrow, fairly straight or widely V "'-shaped, usually with, but sometimes ap- 
parently lacking, a pair of distinct boss-like pelmatidia near the mid-line. The 
apertural bar is never so consistently thickened as in /I . nebulosa, Gymnocyst only 
slightly exposed. There is no interzooecial secondary tissue. 




0 05mm. 

1 I \ I I I 

Fig. 15. Aeolopora distincta Lang, D. 40578. Orifice and ovicell, the latter with a 

lateral growth of ectooecium. 

Fig. 16. Aeolopora distincta Lang. D. 40559. Two ovicelled zooecia and interzooecial 
avicularium. Both ovicells are damaged but that on the left shows the corrugated 
ectooecium. 



Avicularia interzooecial, occurring infrequently in any zoarium, fairly large, oval, 
distally directed and with slight lateral constrictions (Text-fig. 16). In most zoaria 
avicularia are absent. 

Heterozooecia (? kenozooecia) occasionally present, very small (one-fifth to one- 
quarter the size of the normal zooecia), convex, smooth, each with a large oval 
aperture on the upper surface, occurring singly or grouped in irregular clusters 
between the zooecia (seen only in D.40658). 

Ovicells abundant, hyperstomial, prominent, globular, smooth, with a distinct 
labellum bounded by short lateral slits. The endooecium of the primary oviceU 
may be covered by a slightly corrugated ectooecium (Text-figs. 12, 15, 16) • The 
oviceUed zooecia sometimes occur in linear series. 
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Measurements. Zooecia Lz = 0-27 to 0*33 mm. 

Iz = 0*19 to 0*25 mm. 
hr = 0*05 to 0-07 mm. 

Ir = 0*05 to o-o6 mm. 

Avicularia Lz = 0-05 mm. 

lz = 0*03 mm. 

Remarks. Lang (1916a : 390) originally referred two species, A, distincta Lang 
and A. stellcda Lang, to Aeolopora, but the present revision shows that they are 
synonymous ; his later (1921) species. A, nebulosa, is clearly definable, however. 




O 0‘3mm. 



Fig. 17. Aelopora distincta Lang, D.40571. Zooecium, with very worn ovicell, 
showing arrangement of oral spine-bases. 



A. distincta and A, stellata were separated primarily on the number of beads 
surrounding the median area of fusion '' and on the form of the apertural bar. All 
the available specimens of Aeolopora, labelled by Lang as belonging to these species, 
have been re-examined, and the results may be tabulated briefly as follows : 



Specimens assigned by Lang 
to A . distincta 



Specimens assigned by Lang 
to A . stellata 



Lz 

lz 

hr 

Ir 

Number 
of costae 



0*30 to 0*33 mm. 
0-20 to 0 25 mm. 

0 05 to 0-07 mm. 
0*05 to o*o6 mm. 
10-16 (often 12 or 13) 



0-27 to 0*32 mm. 
0-19 to 0-23 mm. 
o*o6 mm. 

0*05 to o*o6 mm. 
11-15 (often II or 12) 



As Lang indicated (1921 : 159, 161), the dimensions of the two species are virtually 
the same. 

The apertural bar of A. distincta, according to Lang (1921 : 160), is somewhat 
flattened in a vertical plane, and each of the costae of which it is composed retains 
the bead formed by its constricted distal end, and this takes its place in the ring of 
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beads In contrast, he stated (p. i6i), the apertural bar of A, stellata '' is con- 
siderably flattened in a vertical plane, and, unlike the apertural bar of A . distincta, 
does not normally bear a median pair of beads 

I have not found it possible to distinguish between the two by the form of the 
apertural bar. The structure is easily modified by wear, and is in itself variable 
both in the zooecia of a single zoarium and in those of different zoaria of each species 
recognized by Lang. The apertural bars of adjacent zooecia may be of varying 
thickness, and the boss-like pelmatidia, which are present near the mid-line, may or 
may not be distinct (cf. Text-figs. 13-16) : they are often visible in the specimens 
labelled by Lang stellata and are not, as he suggested, '' not normally present 

The number of boss-like pelmatidia necessarily varies with the number of costae, 
and, as is apparent from the above table, the range in number of costae of A . stellata 
is contained within that of A. distincta. 

Thus the two species are regarded as synonymous, the name distincta being 
retained for them. 

Many new specimens, ranging from the zone of M. cor-anguinum to that of 
G. \A,'\ quadrata, have been assigned to the species, and although much of this 
material has been measured it has not proved necessary to extend the ranges 
established in the re-examination of Lang's specimens. Many specimens show the 
details of the ovicell, particularly D. 28062, D. 28911, D.40578, D.40559 and D.40653. 
Heterozooecia are present in D.40658, (PI. i, fig. 5). 

Stratigraphical distribution. Senonian, zone of M. cor-anguinum to zone of 
G. [Ai\ quadrata. 



Specimens. D.28062. Holotype — see above. 

D. 28911. Holotype of A, stellata Lang, encrusting a fragment of echinoid test. 

Senonian, zone of 0 . pilula, subzone of E. scutata var. cincta. Pit 2 
of Gaster, by reservoir, near Hill Barn, North Lancing, east of 
Worthing, Sussex. 

D.21212-13. Two paratypes of A. distincta Lang. Horizon, locality and collection 
as for D. 28056 and D. 28052 respectively. 

D. 23326-28. Three paratypes of A. distincta Lang, D. 23326-27 encrusting Inocera- 
mus fragments, D. 23328 encrusting a piece of echinoid test. Senonian, 
top of zone of M. cor-anguinum. Medical College Pit, Epsom, Surrey. 
F. Mockler Collection. 

D.23950. Paratype of A. distincta Lang, six well-preserved zooecia encrusting a 
very small shell fragment. Horizon, locality and collection as for 
D. 23326. 

D. 28052-55. Four paratypes of A. distincta Lang. Four or five incomplete zoaria 
encrusting one fragment of echinoid test [the fifth zoarial fragment 
numbered D.21213]. Senonian, zone of M. cor-anguinum. Upper 
Basildon, north-west of Pangbourne, Berkshire. L. Treacher Col- 
lection. 

D. 28056-61 and D. 28063-66. Ten paratypes of A. distincta Lang. Ten of twelve 
incomplete zoaria encrusting one fragment of echinoid test [the other 
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D.28246. 

D.3248. 

D. 28918-21. 
D.28965-66. 

D.28986. 

D.29885. 

D.29888. 

D.29889-90. 

D. 29891. 

D.29892. 

D.29893. 

D.40555- 



two zoarial fragments numbered D.21212 and D.28062 — the latter the 
holotype]. Horizon, locality and collection as for the holotype. 
Paratype of A. distincta Lang, encrusting a fragment of Inoceramus, 
Senonian, zone of M. cor-anguinum, about 40 ft. from base of zone 
(20 ft. below the strong cor-anguinum tabular '' [flint band] of 
Whitaker and Rowe). Cliffs between Beltout and Birling Gap, west 
of Beachy Head, Sussex. 

Paratype of A, stellata Lang, encrusting a fragment of Inoceramus. 
Senonian, zone of G, [A.] quadrata. Romsey, south-west of Win- 
chester, Hampshire. H. P. Blackmore Collection. 

Four paratypes of A, stellata Lang, encrusting fragments of echinoid 
tests. Horizon, locality and collection as for D. 28911. 

Two paratypes of A . stellata Lang, encrusting one fragment of echinoid 
test. Senonian, zone of G. [A!\ quadrata. Pit 7 of Gaster, in Lamb- 
leys Lane, Sompting, south of Lambleys Bam, north of Upton 
Cottages, north-west of Sompting Church (just above the 200 ft. 
contour). 

Paratype of A. stellata Lang, encrusting a fragment of echinoid test. 
Senonian, zone of G. [^ 4 .] quadrata. Pit 10 of Gaster, Western Pit, 
Charman Dean, north of Broadwater, north of Worthing, Sussex. 
Incomplete zoarium labelled lA. stellata Lang'', encrusting a 
fragment of echinoid test. Senonian, zone of 0 . pilula, subzone of 
E. scutata var. depressula. Cliffs between last groyne east of Rotting- 
dean Gap and Saltdean, east of Brighton, Sussex. 

Specimen labelled ''A. distincta Lang", encrusting a fragment of 
echinoid test. Senonian, zone of M. cor-anguinum. Coombs Pit, 
West Horsley, north-east of Guildford, Surrey. 

Two specimens labelled ''A. stellata Lang ", the former encrusting a 
fragment of Ostrea, the latter a fragment of Inoceramus. Senonian, 
zone of 0 . pilula, subzone of E. scutata var. cincta. Pit 2 of Gaster — 
see D. 28911. 

Specimen labelled ''A. stellata Lang", encrusting a fragment of 
Inoceramus. Senonian, zone of 0 . pilula, subzone of E, scutata var. 
depressula. Pit 4 of Gaster. Western Pit, below Lancing Ring, west 
side of Boundstone Lane, north-east of Worthing, Sussex. 

Specimen labelled A. stellata Lang", encmsting a fragment of 
echinoid test. Senonian, zone of 0 . pilula, subzone of E. scutata var. 
depressula. Locality and collection as for D.29885. 

Specimen labelled ''A. stellata Lang", encrusting a fragment of 
echinoid test. Senonian, zone of Marsupites testudinarius , subzone 
of Uintacrinus westphalicus. Medical College Pit, Epsom, Surrey. 
Zoarial fragment encrusting part of a Pelmatopora zoarium. Senonian, 
zone of 0 . pilula, subzone of E. scutata var. cincta. Pit 3 of Gaster, 
east pit at top of Boundstone Lane, North Lancing, near Worthing, 
Sussex. 
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D.40556. 

D.40559-61. 

D.40562. 

D.40563-80. 

D.40581-94. 

D.40595-98. 

D.40599. 

D.4O6OO. 

D.4O6OI. 

D.40602-05. 

D.4O606-I8. 

D.4O6I9. 

D.40620-23. 



One of two incomplete zoaria encrusting a fragment of echinoid test 
[ancestrula present]. Horizon as for D.40555, Pit 4 of Caster, western 
pit at top of Boundstone Lane, North Lancing, near Worthing, Sussex. 
Three incomplete zoaria — D.40559-60 encrusting the same Inoceramus 
fragment, D.40561: encrusting a piece of echinoid test. Horizon as 
for D.40555, Pit 2 of Caster — see D.28911. 

Incomplete zoarium encrusting a small, whole valve of Ostrea, 
Horizon, locality and collection as for D.40555. 

Eighteen specimens, all encrusting fragments of echinoid tests. Two 
specimens — Senonian, zone of 0 . pilula, subzone of E. scutata var. 
cincta, Pit 2 of Caster (see D. 28911 — above), the rest from the subzone 
of £. scutata var. depressula of Section 113 of Caster — chffs between 
the last groyne east of Rottingdean Cap and Saltdean, east of Brighton, 
Sussex. 

Fourteen specimens, aU encrusting fragments of echinoid tests, 
except D. 40581-83, D.40587-88 and 0.40590-91 which encrust 
fragments of Inoceramus, Senonian, zone of 0 . pilula, subzone of 
E. scutata var. cincta. Pits 2 and 4 of Caster — see D.28911 and 
D. 29891 respectively. 

Four specimens encrusting fragments of Inoceramus. Senonian, zone 
of M. cor-anguinum (less than 10 ft. below strong cor-anguinum 
tabular). Cliffs, Beltout, near Eastbourne, Sussex. 

Specimen encrusting a fragment of Inoceramus. Senonian, zone of 
M. cor-anguinum. Southern England — precise locality and collection 
unknown. 

Specimen encrusting a fragment of Inoceramus. Senonian, base of 
zone of M. cor-anguinum (about 20 ft. below the strong cor-anguinum 
tabular). Cliffs between Beltout and Birling Cap, west of Beachy 
Head, Sussex. 

Incomplete zoarium encrusting the same echinoid fragment as 
D.40556. 

Four specimens, D.40602-03 encrusting fragments of echinoid tests, 
D.40604-05 encrusting fragments of Inoceramus. Senonian, zone 
of M. cor-anguinum {Trochiliopora Bed). Cliffs, Seaford district, 
Sussex. 

Thirteen specimens, all encrusting echinoid fragments. Senonian, 
zone of G. [A.] quadrata. Pit 10 of Caster, Charman Dean, near 
Worthing, Sussex. 

Specimen encrusting a fragment of echinoid test. Senonian, zone of 
G. [A.] quadrata. Pit 24 of Caster, Wamingcamp Hill, Wamingcamp, 
north-east of Arundel, Sussex. 

Four specimens encrusting fragments of echinoid tests. Senonian, 
zone of G. [A.] quadrata. Pit 26 of Caster, South Woodleighs Pit, 
east of gravel pit, north-east of Woodleighs Lodge, about half a mile 
west of Pit 24, Wamingcamp, north-east of Arundel, Sussex. 
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D.40624-26. 

D.40627. 

D.41064. 

D.40628. 

D.40629-3I. 

D.40632-33. 



D.40634-36. 

D.40637-44. 

D.40645. 

D.40646-54. 

040655-57* 

D.40658. 

D.38852. 



Three specimens encrusting fragments of echinoid tests. Senonian, 
zone of G. [A.] quadrata. Locality, horizon and collection as for 
D.40606. 

Specimen encrusting a fragment of echinoid test. Senonian, zone of 
0 . pilula, subzone of E. scutata var. cincta. Pit 2 of Gaster. Horizon, 
locality and collection as for D. 28911. 

ZoariaJ fragment encrusting a piece of Ostrea shell. Senoniem, zone 
0 . pilula, subzone of £. scutata var. depressula. Section 113 of Gaster, 
cliffs Rottingdean, Sussex. 

Specimen encrusting a fragment of echinoid test. Senonian, zone of 
G. [A,] quadrata. Locality and collection as for D.40606. 

Three specimens, encrusting fragments of echinoid test. Senonian, 
zone of G. [A.] quadrata. Pit 12 of Gaster, large pit north of Pumping 
Station, top of Waterworks Lane, north-east of “ The Warren 
north of Broadwater and Worthing, Sussex. 

Two specimens encrusting fragments of echinoid tests. Senonian, 
either lowest part of zone of G. \A.~\ quadrata or topmost part of zone 
of 0 . pilula, subzone of E. scutata var. cincta. Pit 3 of Gaster, eastern 
pit at top of Boundstone Lane, south of Lancing Ring, north of Fir 
Croft, North Lancing, Sussex. 

Three specimens, encrusting fragments of echinoid test. Senonian, 
zone of G. [A.] quadrata. Pit 15 of Gaster, large pit about one-third 
of a mile south-south-east of Salvington Windmill, and north of Hill 
Cottages, Salvington, Sussex. 

Eight specimens, all encrusting inner surfaces of fragments of echinoid 
tests. Senonian, zone of G. [A.] quadrata. South side of Pit 1143 
of Brydone. Redhampton Limeworks Pit, Portsdown, Hampshire. 
Specimen encrusting a fragment of echinoid test. Senonian, zone of 
G. [A.] quadrata. Pit 16 of Gaster. Pit by main road, east of 
Swandean Isolation Hospital and half a mile south of Salvington 
Windmill, Durrington, Sussex. 

Nine specimens, all encrusting fragments of echinoid tests. Horizon, 
locality and collection as for D.40606. 

Three specimens, encrusting one fragment of echinoid test. Horizon, 
locality and collection as for D. 40634. 

Incomplete zoarium with heterozooecia, encrusting a fragment of 
echinoid test. Horizon, locality and collection as for D. 28965. 
Zoarial fragment encrusting an Inoceramus. Upper Chalk. Grove 
Park Road, Bury St. Edmonds, Suffolk. J. L. Gilbert Collection. 



2. Aeolopora nebulosa Lang 
(PI. 2, figs. 8, 9 ; Text-figs. 18, 19) 

1921 Aeolopora nebulosa Lang, p. 163, pi. 5, fig. 5 ; text-fig. 77. 

1924 Aeolopora nebulosa Lang : Gaster, second of three tables opp. p. no. 

1930 Aeolopora nebulosa Lang : Voigt, pp. 498, 542, 560, pi. 27, fig. i. 
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Holotype. D.29061. Zoarial fragment encrusting a piece of echinoid test. 
Senonian, zone of G. [A.] quadrata. Pit 7 of Gaster, in Lambleys Lane, Sompting, 
south of Lambleys Barn, north of Upton Cottages, north-west of Sompting Church, 
just above the 200 ft. contour. 

Emended diagnosis. Aeolopora with somewhat larger, more robust zooecia than 
those of A, distincta ; orifice of equal height and width, or hr exceeds Ir very slightly 
or vice versa ; oral spines 6, considerably thickened ; costae usually 9-12 (occa- 
sional adult zooecia may have 8 or 13) ; apertural bar prominent, considerably 
thickened, wide, its distal face nearly vertical, noticeably produced upwards in the 




0 0*5 nam. 

1 I I I I I 

Fig. 18. Aeolopora nebulosa Lang, D.29061. Holotype. Zooecium with 
very thick apertural bar. 

Fig. 19. Aeolopora nebulosa Lang, D.29061. Holotype. Zooecium with narrow 
apertural bar and well-developed oral spine bases. 



mid-line, with or without two distinct boss-like pelmatidia ; avicularia apparently 
absent ; ovicells prominent, hyperstomial, with small labellae and lateral slits. 

Description. Zoarium encrusting, unilaminar. Zooecia closely placed, oval, 
somewhat larger than those of A. distincta and more robust. Orifice small, always 
distally rounded, the sides straight, proximal margin slightly curved. Oral spines 6, 
prominent, considerably thickened but otherwise unmodified, usually paired and 
evenly spaced. Frontal shield well arched. Costae thicker and more robust than in 
A. distincta^ usually 9-12, but occasionally adult zooecia may possess only 8, and 
less frequently may have 13. The costae narrow inwards, and each bears a small, 
prominent, boss-like pelmatidium fairly close to its distal (inner) end. There are no 
lateral costal fusions. The outline of the distal extremity of each costa may often 
be traced in the median area of fusion, which is relatively flat, and usually narrower 
than in A. distincta. Outwards from the boss-like pelmatidia the costae slope down 
to meet the gymnocyst less steeply than in A. distincta. Apertural bar prominent, 
considerably thickened, wide or very wide, its distal face vertical, produced upwards 
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in the mid-line to form a small median process. Beneath the median process and 
proximal to it, a pair of boss-like pelmatidia may or may not be distinct. The 
apertural bar is generally straighter than that of A. distincta. Gymnocyst only 
slightly exposed. There is no interzooecial secondary tissue. 

Avicularia apparently absent. Heterozooecia not seen. Ovicells prominent, 
hyperstomial, globular, smooth with a small lahellum and lateral slits. If an ectooe- 
cium is present it is not corrugated — as may be the case with A . distincta. 

Measurements. Zooecia Lz = 0*30 to 0*40 mm. 

Iz = 0*20 to 0‘30 mm. 
hr = o-o6 to o-o8 mm. 

Ir = o*o6 to 0*07 mm. 

Remarks. The dimensions given by Lang for A. nebulosa (Lz = about 0*40 mm. 
and lz = about 0*30 mm.) were maximum measurements. It is, however, apparent 
that A . nebulosa may be distinguished from A . distincta by its rather larger size, its 
more robust appearance, its definitely thicker oral spines, its thicker, and generally 
fewer costae, and its more constantly thickened apertural bar which may be very 
prominent (Text-figs. 18, 19). The labeUum tends to be smaller than in A. distincta. 
Avicularia have not been seen in any of the specimens examined and their absence 
may again be of diagnostic value. 

Lang (1921 : 163) described the apertural bar of A. nebulosa as thick, flattened 
in a vertical plane, and produced medianly in a spine-like projection This 
median projection may not always be present and is never very marked ; it is 
particularly prone to wear. The apertural bar of A. distincta also tends to be 
thickened medianly and this may occasionally produce a median projection. It is 
not true to describe the form of the orifice as '' cribriline (Lang, 1921 : 163) ; the 
proximal-lateral constrictions characteristic of this type of orifice are not present. 

Voigt (1930 : 498, pi. 27, fig. i) very briefly recorded a specimen which he assigned 
to A. nebulosa Lang from the MammiUatensenon of Ifo, Sweden. 

Specimens D.40660-65, from the zone of B. mucronata of the Isle of Wight extend 
the upward range of the species. The holotype, D.29061, is from the zone of G. [A.'\ 
quadrata of Sussex and the paratype specimens from the same horizon in Wiltshire. 
No specimens of A. nebulosa have been discovered as yet below this horizon. Much 
new material belonging to the genus, has been examined, but apart from the 
specimens from the zone of B. mucronata all have proved to belong to A. distincta 
Lang. 

Stratigraphical distribution. Senonian, zone of G. {A.’\ quadrata to zone of 
B. mucronata. 

Specimens. D.29061. Holotype — see above. 

D.3251. Paratype encrusting a fragment of Pechinoid test. [D.29052-53 are 
probably parts of the same specimen.] Senonian, zone of G. [A^ 
quadrata. East Hamham, south of Salisbury, Wiltshire. H. P. 
Blackmore Collection. 



^ See Lang, 1921 : xlvii. 
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0.29052-53. Two paratypes [poorly preserved], encrusting. Horizon, locality and 
collection as for D.3251. 

D.40660. Zoarial fragment, encrusting a piece of echinoid test. Senonian, 

zone of B, mucronata. Pit 9 of Rowe, south of the Briary, between 

Alum Bay and Freshwater, Isle of Wight. 

D.40661-65. Five incomplete zoaria, encrusting fragments of echinoid tests. 

Senonian, zone of B. mucronata. Pit 6 of Rowe, south of Newbam, 

Afton Down, Isle of Wight. 

Genus LAGYNOPORA Lang 

?i874 Lepralia : Reuss, p. 129 [partim]. 

1877 non Lepralia : Nov 4 k, pp. 82, 93 [partini]. 

1889 non Lepralia : Fric, p. 90. 

1893 Cribrilina : Vine, pp. 316, 336 [partirri]. 

? 1 9006 Cribrilina : Canu, p. 445 [partint]. 

1904 Cribrilina : Jukes-Browne, p. 490 [partirn\. 

1910 Cribrilina : Brydone, p. 391. 

1916a Prodromopora Lang, p, 394. 

1916a Lagynopora Lang, p. 394. 

1921 Lagynopora : Lang, pp. Ixi, xci-v, 52. 

1921 Prodromopora : Lang, pp. Ixiii, xciv, 50, 51. 

1927 Lagynopora : Canu & Bassler, p. 17. 

1927 Prodromopora : Canu & Bassler, p. 36. 

1930 Prodromopora : Kuhn, p. 65. 

?I930 Canupora Ktihn, p. 65. 

1930 Lagynopora : Gaster, table opp. p. 340. 

1930 Lagynopora : Voigt, pp. 495, 542, 560. 

?i935 Canupora : Bassler, pp. 30, 64. 

1935 Prodromopora : Bassler, pp. 30, 176. 

1935 Lagynopora : Bassler, pp. 30, 135. 

1949 Lagynopora : Voigt, pp. 36, 43, 44. 

?i 953 Canupora : Bassler, p. G188. 

1953 Prodromopora : Bassler, p. G188. 

1953 Lagynopora : Bassler, p. G188. 

1958 Lagynopora : Didon, pp. 80, 84, 

Type species. Lagynopora lagena Lang, 1916a : 395. Senonian, zone of M, 
cortestudinarium or zone of M, cor-anguinum. Chatham, Kent. W. Gamble 
Collection. 

Emended diagnosis. Pelmatoporinae with a median process on the apertural 
bar which bifurcates and fuses with the proximal pair of oral spines producing a 
prominent oral shield ; avicularia usually present. 

Remarks. Lagynopora may be clearly distinguished from other genera of the 
Pelmatoporinae by its distinctive proximal oral shield. In specimens which have 
been worn the proximal shield may often be destroyed. Usually, however, a few of 
these structures survive. Also it is possible to infer their presence originally in 
worn zooecia by the form of the apertural bar, and, in contrast to those of Hexa- 
canthopora, by the lengthened and enlarged proximal oral spines, originally fused to 
the median process. 

GEOL. 6, 1. 
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Prodromopora Lang is synonymous with Lagynopora, Lang (1916a : 394 ; 
1921 : 50) regarded the few, narrow, widely spaced costae and the slight median 
area of fusion in Prodromopora as generically significant. Other characters were 
recognized as similar to those of Lagynopora. The characters of the frontal shield 
are, however, of specific value only, and Prodromopora praecursor Lang is placed in 
Lagynopora, 

Canupora prima Kiihn (1930 : 65) is here provisionally referred to Lagynopora and 
is listed and described as a species of uncertain systematic position (p. 96). I 
exclude from this genus Lepralia pediculus Reuss, which Lang doubtfully referred to 
Lagynopora (see p. 95). 

Excluding Lagynopora?. prima (Kiihn), 12 species are recognized, one of which, 
L. pustulosa, is new. 

Stratigraphical distribution. Senonian, zone of M. cortestudinarium to zone 
of B, mucronata in England, zone of G. [A.I quadrata in Germany, and PDanian in 
Austria. 



Key to the Species of Lagynopora Lang 

(I) Lagynopora with boss-like pelmata . . . . . i . L. pustulosa sp. nov. 

(II) Lagynopora in which the pelmata are minute pores. 

(A) Distinct lateral costal fusions present . . . 2. L, horsleyensis Lang 

(B) No lateral costal fusions. 

(1) Intercostal spaces wide, as long as the costae ; median area of fusion very 

slight; costae narrow (11-14) .... 3. L. praecursor (Lang) 

(2) Intercostal spaces narrower, but still distinct and nearly as long as the 
costae. 

(a) Zooecia small, Lz = 0*43 to o*6o mm., Iz = 0-25 to 0*37 mm. 

(i) Costae 11-14 ; avicularia occasional, fairly large, oval 

4. L. saltdeanensis Lang 

(ii) Costae 17-18 ; avicularia abundant, small, oval 

5. L, birlingensis Lang 

(b) Zooecia large, Lz = 0-64 to 0*75 mm., lz = 0*37 to 0-50 mm. ; costae 

13-17 ; frontal shield often with a median ridge . 6. L* amphora Lang 

(3) Intercostal spaces limited to the outer margins of the frontal shield. 

(а) Costae 12-14. . . . . . . . 7. L. ampulla Lang 

(б) Costae 20-23 • • • • • • . 8. L. furcifera (Brydone) 

(4) Intercostal spaces absent ; costae juxtaposed, outlined by furrows only. 

(a) Zooecia small, Lz = 0*48 to o-68 mm., lz = 0*35 to 0*51 mm. 

(i) Costae 9-1 1 ; oral spines 4 or 5 ; avicularia of one kind, large, 

prominent, oval . . . . . . 9. L. ollula Lang 

(ii) Costae 13-20 ; oral spines always 4 ; avicularia of two sizes 

10. L. lagena Lang 

(b) Zooecia large, Lz = 0*65 to o*8o mm., lz = 0*35 to 0*50 mm. 

(i) Median area of fusion extends only along the inner third of each 

costa ; costae 12-18 ; avicularia very large, broadly oval, pro- 
minent, fairly frequent, directed just proximally and outwards 
from the zooecia they accompany . .11. L. urceolus Lang 

(ii) Median area of fusion extends along the inner two-thirds of each 

costa ; costae 15-17 ; avicularia rare or absent .12. L. vasculum Lang 



CRETACEOUS CRIBRIMORPH POLYZOA (PELM ATOPORIN AE) 67 



Lepralia pediculus Reuss^ and Lagynopora Iprima (Kiihn)^ are of uncertain 
systematic position and have therefore been omitted from the above key. 



I. Lagynopora pustulosa^ sp. nov. 

(PI. 3, fig. I ; Text-figs. 20, 21) 

Holotype. D. 39419. Small zoarial fragment encrusting a piece of echinoid 
test. Senonian, zone of B. mucronata, Felpham Chalk, Bognor, Sussex. 

Paratypes. D.39420-22. Three zoarial fragments encrusting one piece of 
echinoid test. Senonian, zone of B, mucronata. Pit 8 of Rowe, near Nodewell, 
Freshwater, Isle of Wight. 



o. 




Figs. 20, 21. Lagynopora pustulosa sp. nov., D.39419. Holotype. Front and side view 
of adult zooecium. 

a,b, apertural bar ; d.o.s, distal oral spine-bases ; /, fusion between median process of 
apertural bar and proximal oral spines ; l.w, lateral wall ; m.p, median process of 
apertural bar ; o, orifice. 



Diagnosis. Lagynopora with zooecia of small size (Lz = 0*50 to 0*53 mm., 
Iz = 0*27 to 0*32 mm.) ; proximal oral shield heavy, large, prominent, very obtusely 
" Y '"-shaped, with a marked median furrow ; frontal shield well arched ; costae 13- 
16 ; each costa with a distinct small, boss-like pelma at its inner end ; ovicells 
hyperstomial, globular, small. 

Description. Zoarium encrusting, unilaminar. Zooecia elliptical, closely placed, 
each with a small, round, distal communication pore. Secondary orifice distally and 
laterally rounded, proximal margin straight. Oral spines 4, thickened, arranged 

^ Lang (1916a : 395 ; 1921 ; 61) very tentatively placed this species in Lagynopora. 

* Canupora prima (Kiihn) (1930 : 65) may be a Lagynopora, but the available details are insufficient 
to place it with any certainty. 

* With reference to the form of the pelmata. 
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symmetrically on the distal margin of the orifice. Proximal oral shield very 
prominent, large, very obtusely Y “-shaped, with a straight distal margin and a 
marked median furrow, formed by the fusion of the bifurcated median process of the 
apertural bar with the proximal pair of oral spines. Frontal shield well arched. 
Costae 13-16, fairly narrow, tapering inwards and each with a small, boss-like pelma 
very close to its inner end. The pelmata produce two rows of small bosses, one on 
either side of the mid-line. Distinct, narrow intercostal spaces separate the costae. 
No lateral costal fusions. Median area of fusion slight. Apertural bar wider than 
the most distal costae, straight, the inner ends of its two component costae curve 
distally at the mid-Une to form the prominent, wide median process which bifurcates 
to form part of the proximal oral shield. Gymnocyst concealed by the close placing 
of the zooecia. 

Avicularia apparently absent. Ovicells prominent but small, smooth, hyper- 
stomial, globular, of about equal height and width. 

Measurements. Zooecia Lz = 0*50 to 0*53 mm. 

Iz = 0*27 to 0-32 mm. 
hr = 0*09 mm. 

Ir = 0*15 mm. 

[The majority of zooecia in the available specimens are ovicelled or slightly 
damaged, thus making accurate measurements based on non-ovicelled zooecia 
difficult.] 

Remarks. This species is clearly distinguished by its boss-like pelmata and its 
large, prominent and distinctive proximal oral shield. 

In the holotype, D.39419, young zooecia are present but not sufficiently well 
preserved to show whether 4 or 6 oral spines are typically developed at this stage of 
zoarial growth. The young zooecia apparently do not possess proximal oral shields. 
The same remarks apply to the young zooecia of the paratypes. In D. 39422 some 
ovicelled zooecia possess prominent, long, proximal oral spines — these seem to be 
the remains of broken proximal oral shields. 

Stratigraphical distribution. Senonian, zone of B. mucronata. 

Specimens. D.39419. Holotype — see above. 

D.39420-22. Paratypes — see above. 



2. Lagynopora horsleyensis Lang 
(PI. 3, figs. 2, 3 ; Text-fig. 22) 

1916a Lagynopora horsleyensis Lang, pp. 395, 396. 

1921 Lagynopora horsleyensis Lang : Lang, pp. xciii, 57, pi. 2, fig. 3 ; text-fig. 28. 

?i958 Lagynopora horsleyensis Lang : Didon, pp. 80, 84, text-fig. 2. 

Holotype. D. 28908. Zoarial fragment encrusting a piece of echinoid test. 
Senonian, zone of M. cor-anguinum. Pit 264 of Young, Coombs Pit, West Horsley, 
north-east of Guildford, Surrey. 

Emended diagnosis. Lagynopora with 14-17 costae, each with 3, occasionally 
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only 2, distinct lateral costal fusions ; avicularia occasional, large, oval, interzooecial, 
directed distally and obliquely outwards from the zooecia they accompany. 

Description. Zoarium encrusting, unilaminar. Zooecia broadly oval, fairly 
closely placed, with large, oval distal communication pores. Secondary orifice wider 
than high, rounded distally with straight sides and a straight proximal margin. 
Proximal oral shield probably formed by the fusion of the lateral oral spines with the 
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Fig. 22. Lagynopora horsleyensis Lang, N.C.M.247.956 (4/2). Adult zooecium with 
damaged apertural bar, the proximal oral shield worn away. A large interzooecial 
avicularium with proximal-lateral constrictions is shown to the left of the zooecium. 



median process of the apertural bar ; this structure is usually destroyed by wear. 
Oral spines 4, somewhat thickened, but otherwise unmodified. Frontal shield flatly 
arched. Costae 14-17, tapering inwards, each with 3, occasionally only 2, distinct 
lateral costal fusions. Outermost intercostal spaces long and slot-like, inner intercostal 
spaces small and regular. Median area of fusion narrow, outwards from the mid- 
line the costae are almost horizontal but turn down fairly steeply beyond the outer- 
most lateral costal fusions to meet the gymnocyst. Minute pelmatidia are present 
on the costae at the levels of the lateral costal fusions, and at least one other pelma- 
tidium apparently occurs near the outer end of each costa. Apertural bar a little 
wider than the most distal costae, distally bent at its outer ends and with a median 
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process. This probably fused with the lateral oral spines to produce a proximal oral 
shield. Gymnocyst apparently smooth, exposed proximally to some frontal shields, 
but generally obscured by the close placing of the zooecia. Interzooecial secondary 
tissue apparently absent. 

Avicularia interzooecial, of one kind, large, oval but somewhat parallel-sided, 
unpaired, with proximal-lateral constrictions separating a smaller proximal portion 
from a larger, rounded rostrum ; apparently directed distally and obliquely outwards 
from the zooecia they accompany. Ovicells prominent, smooth, hyperstomial, 
usually longer than wide, tending to be pointed distally. 

Measurements. Zooecia Lz = 0*47 to 0*57 mm. 

Iz = 0*30 to 0*40 mm. 
hr = 0*09 to 0*10 mm. 

Ir = 0*12 to 0*15 mm. 

Avicularia Lz = 0*15 to 0*22 mm. 

lz = 0*10 to 0*17 mm. 

Remarks. Lagynopora horsleyensis is easily distinguished from other species of 
the genus by its distinct lateral costal fusions. It is unfortunate that in the available 
specimens all the proximal oral shields have been destroyed by wear, only the worn 
median process of the apertural bar and the somewhat lengthened and thickened 
form of the lateral oral spines suggesting the original presence of this structure. 
D.40942 extends the upward range of the species into the zone of G, [A,] quadrata, 
Lang (1921 : 57) slightly overestimated the dimensions of L. horsleyensis and its 
number of costae. His text-figure 28 and pi. 2, fig. 3, do not indicate the very distinct 
form of the lateral costal fusions. 

Didon (1958) has assigned to this species a poorly preserved specimen from the 
Santonian of Le Trait, near Rouen, France. 

Stratigraphical distribution. Senonian, upper part of zone of M, cor- 
anguinum to zone of G. [A."] quadrata and ? Santonian of Le Trait, near Rouen, 
France. 

Specimens. D.28908. Holotype — see above. 

D. 29899. Incomplete zoarium encrusting a shell fragment. Senonian, zone of 
M, cor-anguinum. Pit in Houndean Bottom, west of Lewes, Sussex. 
D.40942. Incomplete zoarium encrusting a piece of echinoid test. Senonian, 
zone of G, [A,] quadrata. Pit 12 of Gaster, Broadwater Pit, north of 
waterworks pumping station, top of Waterworks Lane, north of 
Broadwater, near Worthing, Sussex. 

D.41069. Small zoarial fragment of six young zooecia encrusting a piece of 
Inoceramus shell. Senonian, high in the zone of M, cor-anguinum. 
Locality and collection as for D. 29899. 

Other Material 

N.C.M.3951. Zoarial fragment with numerous ovicells encrusting the base of a 
whole test of Conulus albogalerus, Senonian, zone of M, cor-anguinum, 
Northfleet, Kent. A. W. Rowe Collection. 
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3. Lagynopora praecursor (Lang) nov. comb 
(PI. 3, fig. 5 ; Text-figs. 23, 24) 

1916a Prodromopora praecursor lading, p. 394. 

1921 Prodromopora praecursor Lang : Lang, pp. Ixiii, xciv, 51, pi. 2, fig. i ; text-fig. 25. 

1935 Prodromopora praecursor 'Lssig \ Bassler, p. 176. 

1953 Prodromopora praecursor Lang : Bassler, p. G188, text-fig. 142, 8. 

Holotype. D.8351. Zoarial fragment with many damaged ovicelled zooecia 
and a broken ancestrular area, encrusting a piece of echinoid test. Senonian, zone 
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Figs. 23, 24. Lagynopora praecursor (Lang), D. 8351. Holotype. 

(23) Ovicelled adult zooecium, proximal oral shield worn away ; d.o,s, distal oral 
spines ; o, outline of ovicell of preceding zooecium. 

(24) Interzooecial avicularium, of the same zoarium, showing lateral constrictions. 

The avicularium is figured in the normal orientation to the zooecium — directed 
distally and obliquely outwards. 

of M. cor-anguinum. Gillingham, north-east of Chatham, Kent. W. Gamble 
Collection. 

Emended diagnosis. Lagynopora with small zooecia (Lz == about o*6o mm., 
Iz = 0*40 to 0-42 mm.) ; frontal shield well arched ; costae 11-13, narrow, separated 
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by wide intercostal spaces ; median area of fusion narrow ; avicularia frequent, 
apparently of one kind only, large (Lz = 0-23 mm., Iz = 0-15 to 0*20 mm.), oval or 
almost parallel-sided with proximal-lateral constrictions, directed distally and often 
obliquely outwards from the zooecia they accompany ; ovicells hyperstomial, often 
with a slight median ridge and small lateral slits. 

Description. Zoarium encrusting, unilaminar. Adult zooecia oval, fairly closely 
placed, each with a large, round distal communication pore. Secondary orifice wider 
than high, rounded distally and laterally with a straight proximal margin. Oral 
spines 4, arranged symmetrically ; the distal pair are smaller than the proximal- 
lateral pair and may flank the entrance to the ovicell when this is present. The 
proximal-lateral pair are enlarged ; they very probably fused with the median 
process of the apertural bar to form a proximal oral shield. Frontal shield well 
arched, sloping down steeply at the margins to meet the gymnocyst. Costae 11-13, 
narrow, fused only near the mid-line and separated by wide intercostal spaces. Some 
costae retain minute pelmatidia along their mid-Une. Apertural bar well formed, 
only slightly wider than the most distal costae, with a median process which probably 
fused with the proximal-lateral oral spines to form the proximal oral shield. Gymno- 
cyst exposed proximally to most frontal shields and narrowly along their sides. No 
interzooecial secondary tissue, 

Avicularia of one kind, very large, frequent, directed distally and often obliquely 
outwards from the zooecia they accompany. The avicularia are oval or almost 
parallel-sided with well-marked proximal-lateral constrictions which may be the 
remains of worn transverse bars. Sometimes the constrictions may be completely 
removed by wear. Ovicells prominent, hyperstomial, globular, smooth, of medium 
size, often with a slight median ridge and with small lateral slits. Young zooecia 
smaller than the adult zooecia and with 6 oral spines. Ancestrula apparently with 
6 oral spines. 

Measurements. Adult zooecia Lz = about o*6o mm. 

lz = 0*40 to 0*42 mm. 
hr = o-io to 0*12 mm. 

Ir = 0-14 to 0-15 mm. 

Avicularia Lz = 0*23 mm. 

lz = 0*15 to 0*20 mm. 

Young zooecia Lz = 0-37 to 0*42 mm. 

lz = 0*26 to 0*30 mm. 

J>Not measurable. 

Ancestrula Lz = 0-29 mm. 

lz = 0*21 mm. 

^Not measurable. 

Remarks . Prodromopora praecursor Lang is placed in Lagynopora, as it apparently 
has a proximal oral shield formed by the fusion of the proximal-lateral oral spines 
with the median process of the apertural bar. Further, a prominent distal com- 
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munication pore is present, there are 4 oral spines in the adult zooecia, and large, 
distally directed oval avicularia are present. All these characters are typical of 
Lagynopora. Unlike most other species of Lagynopora, there are only a few widely 
spaced costae which fuse only along the mid-line of the frontal shield : this dis- 
tinctive frontal shield is only specifically diagnostic. 

Only one specimen, D.8351, is available. Apart from three adult zooecia the 
zoarium is badly damaged. It is, however, possible, using high-power magnification, 
to distinguish minute pelmatidia on the costae of these zooecia. 

Stratigraphical distribution. Senonian, zone of M. cor-anguinum. 
Specimen. D.8351. Holotype — see above. 



4. Lagynopora saltdeanensis Lang 
(PL 3, fig. 4 ; Text-figs. 25, 26) 

1916a Lagynopora saltdeanensis Lang, p. 395. 

1921 Lagynopora saldeanensis Lang : Lang, pp. xcii, 56, text-fig. 27. 

1930 Lagynopora saltdeanensis Lang ; Gaster, table opp. p. 340. 

Holotype. D. 28896. Zoarial fragment encrusting a piece of echinoid test. 
Senonian, zone of 0 , pilulay subzone of E. scutata var. depressula. Cliffs between 
last groyne east of Rottingdean Gap and Salt dean, east of Brighton, Sussex. 




Figs, 25, 26. Lagynopora saltdeanensis Lang, D. 28896. Holotype. 

(25) Adult ovicelled zooecium in which the proximal oral shield has been worn 
away. 

(26) Distal half of another adult ovicelled zooecium with two worn interzooecial 
avicularia. 
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Emended diagnosis. Lagynopora with fairly small zooecia (Lz = 0*43 to 
0*45 mm., lz = 0*25 to 0-27 mm.) ; secondary orifice fairly small (hr = o*o8 mm., 
Ir =0*10 mm.) ; costae, 11-14, with distinct intercostal spaces, but no lateral costal 
fusions ; avicularia occasional, fairly large, oval ; ovicells hyperstomial. 

Description. Zoarium encrusting, unilaminar. Adult zooecia broadly oval, 
closely placed. Secondary orifice small, wider than high, rounded distally with 
straight sides and a straight proximal margin. Oral spines apparently 4, not much 
thickened. Proximal oral shield formed by the fusion of the lateral oral spines with 
the median process of the apertural bar. Nearly all zooecia are worn, retaining 
only the abraded median process on the apertural bar. Frontal shield well arched. 
Costae 11-14, narrow, tapering inwards, united along the mid-line in a narrow median 
area of fusion. Outward from the median area the costae slope down fairly steeply 
to meet the gymnocyst. Two or three small pelmatidia are visible on the upper 
surfaces of most costae, but they may be obscured by wear. Apertural har straight 
with a median process which is fused with the proximal-lateral oral spines to produce 
the proximal oral shield. Gymnocyst smooth, fairly widely exposed proximally to 
each frontal shield, but it may be concealed by the close placing of the zooecia or by 
the small amounts of interzooecial secondary tissue which may occur. 

Avicularia occasional, unpaired, fairly large, oval, and of uncertain orientation. 
Ovicells large, smooth, prominent, hyperstomial, globular, of about equal height and 
width and apparently without lateral slits. Young zooecia similar to the adult 
zooecia, but smaller and with fewer costae. 

Measurements. Adult zooecia Lz = 0*43 to 0-45 mm. 

lz = 0*25 to 0*37 mm. 
hr = o-o8 mm. 

Ir = o-io mm. 

Young zooecia Lz = 0*30 to 0-33 mm. 

lz = 0*20 to 0*25 mm. 
hr = o-o6 mm. 

Ir = 0*09 mm. 

Avicularia Not measurable. 

Remarks. L. saltdeanensis is smaller than L. birlingensis and possesses fewer 
costae, and has, apparently, fewer, larger, sporadic avicularia. The only available 
specimen of L. saltdeanensis is the holotype — D. 28896. It possesses only a few 
well-preserved zooecia, at least two of which are representative of a young stage of 
zoarial growth. It might thus be argued that D.28896 is merely an early growth 
stage of L. birlingensis. The problem can only be settled when new material becomes 
available. 

The form of the proximal oral shield in L. saltdeanensis is unknown, but this feature 
has generic rather than specific diagnostic value and its original presence can be 
determined with certainty from the form of the worn orifice. 

Stratigraphical distribution. Senonian, zone of 0. pilula, subzone of E. 
scutata var. depressula. 

Specimen. D. 28896. Holotype — see above. 
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5. Lagynopora birlingensis Lang 
(PI. 3, fig. 6 ; Text-figs. 27, 28) 

1916a Lagynopora birlingensis Lang, p. 395. 

1921 Lagynopora birlingensis Lang : Lang, pp. xciv, 55, pi, 2, fig. 2 ; text-fig, 26. 

1930 Lagynopora birlingensis Lang : Gaster, table opp. p. 340. 

Holotype. D. 28254. Incomplete zoarium encrusting a fragment of Inoceramus 
shell. Senonian, zone of M. cor-anguinum. Cliffs between Beltout and Birling Gap, 
west of Beachy Head, Sussex. 
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Figs. 27, 28. Lagynopora birlingensis Lang, D.28254. Holotype. 

(27) Adult zooecium with worn orifice, the proximal oral shield worn away, and 
worn, oval avicularium. 

(28) Ovicell and orifice, partly obscured by matrix, of another adult zooecium — the 
proximal oral shield is partly preserved ; m,p, median process of apertural bar ; p.o.Sy 
proximal oral spine. 



Emended diagnosis. Lagynopora with fairly large zooecia (Lz = 0-50 to 
o-6o mm., lz = 0*30 to 0*37 mm.) ; secondary orifice of normal size (hr = 0*10 mm., 
Ir = 0*12 to o*i6 mm.) ; costae numerous (17-18) with distinct intercostal spaces ; 
no lateral costal fusions ; avicularia interzooecial, oval, fairly abundant ; ovicells 
hyperstomial, longer than wide. 

Description. Zoarium encrusting, unilaminar. Adult zooecia broadly oval, 
fairly closely placed. Secondary orifice wider than high, rounded distally and 
laterally, proximal margin fairly straight. Oral spines 4, somewhat thickened but 
otherwise unmodified, arranged in two pairs on the distal-lateral margins of the 
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orifice. Proximal oral shield very obtusely Y ''-shaped, formed by the fusion of 
the proximal-lateral pair of oral spines with the median process of the apertural bar. 
Frontal shield fairly well arched. Costae 17-18, narrow, tapering inwards and 
separated by distinct, narrow intercostal spaces : no lateral costal fusions present. 
The costae are united about the mid-line into a narrow median area of fusion in 
which may be traced the outlines of the inner ends of individual costae. Minute 
pelmatidia are present, possibly three or four on each costa. Apertural bar prominent 
with a median process forming part of the proximal oral shield — ^it is often destroyed 
by wear leaving a straight apertural bar with a worn median process. Gymnocyst 
exposed proximally to some frontal shields but generally obscured by the small 
amount of irregular but widespread interzooecial secondary tissue. 

Avicularia interzooecial, unpaired, numerous, small, rounded to oval, of uncertain 
orientation. Ovicells hyperstomial, smooth, prominent, globular, somewhat longer 
than wide and without lateral slits. Young zooecia smaller than the adult zooecia, 
with fewer (ii or 12) costae, but otherwise similar. 

Measurements. Adult zooecia Lz = 0*50 to o*6o mm. 

Iz = 0*30 to 0-37 mm. 
hr = 0*10 mm. 

Ir = 0*12 to o*i6 mm. 

Young zooecium Lz = 0-35 mm. 

lz = 0*22 mm. 

VNot measurable. 

. / 

Avicularia Lz = o*o8 to 0-i2 mm. 

lz = 0-07 to OTi mm. 

Remarks. Lagynopora birlingensis may be distinguished by its dimensions, the 
shape of the orifice which is wider than high, by the form of its proximal oral shield 
and by its numerous costae and avicularia. 

In his description of the species Lang (1921 : 55) described the orifices as normal 
to cribriline ; however, the marked proximal-lateral constrictions typical of cribriline 
orifices are not present. He also commented “ aviculoecia [avicularia] dimorphic, 
both kinds fairly numerous, sporadically distributed, with more or less circular 
apertures, which, even in the larger kind, are decidedly smaller than those [i.e., the 
orifices] of the orthoecia [zooecia] and, at least in the larger kind, bear spines on the 
distal rim ". I have been unable to distinguish two kinds of avicularia and have 
not seen the spines which Lang mentioned. In his figure of the species (1921 : 12, 
text-fig. 2) Lang showed, at the lower left-hand side, a large round pore and a smaller 
one proximal to it. These might be avicularia, but as they are very worn this 
remains uncertain. The only complete proximal oral shield in the specimen is 
shown much improved in Lang's figure. Although it is more obscured by matrix 
than is indicated, it is possible to determine that it is much more obtusely '' Y"- 
shaped than Lang has shown. He regarded L. birlingensis as a very primitive 
form, approaching Prodromopora [= Lagynopora] in the thinness and distant spacing 
of the costae." See also remarks on L. saltdeanensis (p. 74). 
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Stratigraphical distribution. Senonian, zone of M. cor-anguinum. 
Specimens. D. 28254. Holotype — see above. 

D.41068 Zoarial fragment encrusting a piece of echinoid test. Senonian, zone of 
M. cor-anguinum (above the '' strong cor-anguinum tabular flint band”). 
Cliffs between Birling Gap and Beltout, west of Eastbourne, Sussex. 

6. Lagynopora amphora Lang 
(PI. 3, fig. 9 ; Text-fig. 29) 

1916a Lagynopora amphora Lang, pp. 395, 396. 

1921 Lagynopora amphora Lang : Lang, pp. xcii, 59, text-fig. 29. 

1930 Lagynopora amphora Lang : Gaster, table opp. p. 340. 

Holotype. D. 28255. Incomplete zoarium encrusting a piece of echinoid test. 
Senonian, zone of 0 . pilula, subzone of E. scutata var. cincta. Cliffs east of Telscombe 
Staircase, west of Newhaven, Sussex. 




Fig. 29. Lagynopora amphora Lang, D. 28255. Holotype. Orifice and broken ovicell 
of adult zooecium. The enlarged proximal oral spines fused originally with the 
prominent, broken median process of apertural bar. 

Emended diagnosis. Lagynopora with large zooecia (Lz = 0-64 to 075 mm., 
Iz = 0*37 to 0*50 mm.) ; frontal shield often with a distinct median ridge ; costae 
1 3-1 7 with distinct intercostal spaces ; aviculariainterzooecial, small, oval, occasional ; 
ovicell hyperstomial, slightly pointed distally, slightly longer than wide. 

Description. Zoarium encrusting, unilaminar. Adult zooecia very closely 
placed, broadly oval, each with a large, oval distal, and a smaller, oval lateral 
communication pore. Secondary orifice wider than high, distally and laterally 
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rounded with a straight proximal margin. Oral spines 4, slightly enlarged, arranged 
symmetrically on the distal and lateral margins of the orifice. Proximal oral shield 
developed, but form unknown, all the oral shields in the available specimens having 
been destroyed by wear. Frontal shield evenly arched, often with a distinct median 
ridge. Costae 13-17, tapering slightly inwards, separated by narrow but distinct 
intercostal spaces. No laieral costal fusions. Each costa possesses a series of minute 
pelmatidia on its upper surface. Median area of fusion slight, often consisting of 
the median ridge only, or extending only slightly on either side of it. The outline 
of the inner extremity of each costa is visible in the median area of fusion. Apertural 
bar wider than the most distal costae, somewhat triangular, with distally curved 
ends, and with a prominent, fairly wide median process which almost certainly 
fuses, when complete, with the proximal-lateral pair of oral spines to form a proximal 
oral shield. Gymnocyst not exposed, owing to the very close placing of the zooecia. 
No interzooecial secondary tissue, 

Avicularia interzooecial, occasional, small, with oval apertures. Ovicells hyper- 
stomial, prominent, smooth, globular, longer than wide, sometimes tending to be 
slightly pointed distally. Young zooecia generally resemble the adult zooecia, but 
are smaller and have 6 oral spines, and slightly fewer (11-14) costae. 

Measurements. Adult zooecia Lz = 0-64 to 075 mm. 

Iz = 0-37 to 0*50 mm. 
hr = 0-12 to 0*13 mm. 

Ir = 0-15 to o*i6 mm. 

Young zooecia Lz = 0*40 to 0*47 mm. 

lz = 0*30 to 0*35 mm. 
hr = o-ii to 0*12 mm. 

Ir = 0*13 mm. 

Avicularia Not measurable. 

Remarks. Lagynopora amphora is distinguished from other species of the genus 
particularly by the characters of its frontal shield, which, in contrast to that of L, 
ampulla, is evenly arched and unconsolidated. The median ridge is especially 
distinctive. 

Stratigraphical distribution. Senonian, zone of 0 , pilula, subzone of E, 
scutata var. cincta, and lower part of zone of B, mucronata (not yet recorded from the 
zone of G, [A,] quadrata). 

Specimens. D. 28255. Holotype — see above. 

D.40943. Incomplete zoarial fragment with young and adult zooecia, some ovicelled, 
encrusting a piece of echinoid test. Horizon, locality and collection as 
for the holotype. 

Other material 

N.C.M.76. 937(32), 76.937(33). Two zoarial fragments encrusting one piece of 
echinoid test. Senonian, lower part of zone of B, mucronata, Wells, 
Norfolk. R. M. Brydone Collection. 
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7. Lagynopora ampulla Lang 
(PI. 3, figs. 7, 8 ; Text-fig. 30) 

1916a Lagynopora ampulla Lang, pp. 395, 396. 

1921 Lagynopora ampulla Lang : Lang, pp. xcii, 60, text>fig. 31. 

1930 Lagynopora ampulla Lang : Gaster, table opp. p. 340. 

Holotype. D. 28256. Specimen in five fragments. Incomplete zoarium en- 
crusting a cheilostome polyzoan. Senonian, zone of G. [^.] quadrata. East side 
of Old Nore Point, west of Newhaven, Sussex. 




Fig. 30. Lagynopora ampulla Lang, D. 28256. Holotype. Adult ovicelled zooecium 
with small, round, worn avicularium (a). The ovicell is slightly damaged proximally ; 
the proximal oral shield is well preserved showing the slender fusions with lengthened 
proximal oral spines and wide median process of apertural bar. o, outline of the 
ovicell of the preceding zooecium. 
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Emended diagnosis. Lagynopora with large zooecia (Lz = 0*62 to 075 mm., 
Iz = 0-35 to 0-50 mm.) ; proximal oral shield obtusely Y '"-shaped, prominent, 
flat and wide in front with a distinct median furrow, and slender fusions with the 
proximal-lateral oral spines ; costae 12-14, closely placed, no lateral costal fusions. 

Description. Zoarium encrusting, unilaminar. Adult zooecia broadly oval, 
closely placed, with large, oval distal communication pores and smaller lateral com- 
munication pores. Secondary orifice wider than high, distally rounded with straight 
sides and a straight proximal margin, the sides of the orifice may converge slightly 
proximally. The form of the secondary orifice is often obscured by the well- 
developed proximal oral shield or by ovicells. Oral spines 4, slightly lengthened, 
somewhat thickened, arranged symmetrically on the distal rim of the orifice. 
Proximal oral shield very prominent, obtusely '' Y "-shaped, flat and wide in front, 
composed of the bifurcated, enlarged median process of the apertural bar which 
fuses, on either side, with the proximal-lateral oral spines. Frontal shield very flatly 
arched, well consoHdated. Costae 12-14 (often 13). Each costa is fairly flat and 
tapered inwards. Adjacent costae are in contact and horizontal for most of their 
length. At their outer ends they bend down steeply to meet the gymnocyst and 
are separated by short, narrow intercostal spaces. Although the costae are in contact 
with one another, their outlines remain distinct, even in the median area. Median 
area of fusion extremely wide. Minute pelmatidia are visible on the upper surfaces 
of some costae. Apertural bar wider than the most distal costae, straight, or slightly 
curved distally at either end, with a strong median process which bifurcates and fuses 
with the proximal-lateral oral spines to produce the proximal oral shield. Gymnocyst 
apparently smooth, but little exposed owing to the close placing of the zooecia. No 
interzooecial secondary tissue. 

Avicularia very occasional, small, circular, interzooecial. Ovicells hyperstomial, 
prominent, smooth, globular, of about equal height and width. The entrance to 
the ovicell may be prominently flanked by a pair of oral spines. Young zooecia 
similar to the adult zooecia, but smaller and with 5 oral spines, and generally fewer 
(10-12) costae. 

Measurements. Adult zooecia Lz = 0-62 to 075 mm. 

lz = 0*35 to 0*50 mm. 
hr = 0*14 to 0*15 mm. 

Ir = 0‘I5 to 0*17 mm. 

Young zooecia Lz = 0-40 to 0*47 mm. 

lz = 0*25 to 0*32 mm. 
hr = o*o8 to o-io mm. 

Ir = 0*09 to 0*14 mm. 

Avicularia Lz = 0*04 mm. 

lz = 0*04 mm. 

Remarks. L. ampulla is distinguished from other species of Lagynopora by its 
well consolidated frontal shield, short intercostal spaces, and particularly by its 
proximal oral shield. Lang (1921 : 60) overestimated the zooecial dimensions of 
L. ampulla. 
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Stratigraphical distribution. Senonian, zone of G. [^4.] quadrata. 

Specimen. D. 28256. Holotype — see above. 

8. Lagynopora furcifera (Brydone) 

(PI. 4, figs. I, 2 ; Text-figs. 31, 32) 

1910 Crihrilina furcifera Brydone, pp. 391, 392, 482 [partim — pi. 30, fig. 7 only, non fig. 6 
(= Lagynopora vasculum), non fig. 8 (= L. ollula)]. 

1916a Lagynopora [Crihrilina'] furcifera (Brydone) : Lang, p. 395 [partim — that referring to 
Brydone, 1910, pi. 30, fig. 7 only]. 

1917 Crihrilina furcifera Brydone : Brydone, p. 492. 

1921 Lagynopora furcifera (Brydone) Lang, pp. xci, 67. 

?i93o Lagynopora furcifera (Brydone) : Voigt, pp. 495, 542, 560, pi. 26, fig. 10. 

?i949 Lagynopora furcifera (Brydone) : Voigt, pp. 36, 43, 44, pi. ii, fig. i. 

Lectotype, (Chosen by Lang, 1921 : 67.) S.M., B.36165. An extensive, well- 

preserved zoarial fragment encrusting a piece of echinoid test. Senonian, zone of 
G. [A.] quadrata, Bramford, near Ipswich, Suffolk. R. M. Brydone Collection. 




Figs. 31, 32. Lagynopora furcifera (Brydone), S.M., B.36165. Lectotype. 

(31) Adult zooecium and worn avicularium, the proximal oral shield destroyed. 

(32) Ovicell and orifice of another adult zooecium with complete proximal oral 
shield and part of an avicularium. 



Emended diagnosis. Lagynopora with very large zooecia (Lz = 0-75 to 0*85 mm., 
Iz = 0*50 to 0*56 mm.) ; proximal oral shield very prominent, very widely Y 
shaped, composed of a wide median process which rises from the apertural bar, 
bifurcates, and fuses with the proximal-lateral pair of oral spines ; frontal shield 
well arched ; costae very numerous, 20-23, distinct, separated by intercostal spaces 

GEOL. 6, I. 6 
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for at least half their length ; median area of fusion wide ; avicularia interzooecial, 
fairly frequent, oval. 

Description. Zoarium encrusting, unilaminar. Adult zooecia broadly oval, 
closely placed, each with a large, oval distal communication pore and one or two, 
somewhat smaller, oval lateral communication pores. Secondary orifice wider than 
high, rounded distally and laterally with a straight proximal margin. Oral spines 
4, slightly enlarged, symmetrically arranged round the orifice. Proximal oral shield 
prominent, formed by the fusion of the proximal-lateral pair of oral spines with the 
wide, flat median process of the apertural bar. Frontal shield slightly flattened in 
the median area but otherwise well arched. Costae 20-23, narrow, well defined, 
separated at their outer ends, and for about half their length, by distinct intercostal 
spaces ; the outlines of their inner ends may be traced across the wide median area 
of fusion. No lateral costal fusions. Minute pelmatidia are visible on the upper 
surfaces of unworn costae. Apertural bar wide, somewhat swollen, triangular, the 
apex of the triangle pointing proximally. The outer ends of the apertural bar are 
slightly bent proximally to the frontal shield, but generally obscured by the close 
placing of the zooecia, or by avicularia. Interzooecial secondary tissue absent. 

Avicularia interzooecial, frequent, fairly large, oval. [In the lectotype all the 
avicularia are worn.] Ovicells hyperstomial, frequent, smooth, prominent, globular, 
some may be slightly pointed distally with a slight median ridge. The proximal- 
lateral margins of the oviceUs normally incorporate the distal pair of oral spines. 
Young zooecia smaller than the adult zooecia but otherwise similar, except that 
some of the very young zooecia may possess 5 or 6 oral spines, and the orifice tends 
to be of equal height and width. / ' 

Measurements. Adult zooecia Lz == 075 to 0-85 mm. 

Iz == 0*50 to 0-56 mm. 
hr = 0*15 to o-i6 mm. 

Ir = o-i8 to 0-20 mm. 

Young zooecia Lz = 0*57 to 0-63 mm. 

lz = 0*40 to 0*52 mm. 
hr ^ 0-15 mm. 

Ir =4 075 mm. 

Avicularia Lz = 'About o*20 mm. 

lz = Abbut 0*13 mm. 

Remarks. Brydone figured three specimens with his original description of 
Cribrilina furcifera, 1910, pi. 30, figsi. 6-8). Lang (1916a : 395) placed these three 
specimens in a single species of Lagynopora, Subsequently (1921) he suggested 
that the material figured by Brydone as - Cribrilina furcifera belonged to three 
separate species of Lagynopora (that shown in fig. 6 being L, vasculum, that in fig. 7 — 
L, fur cif era y and that in fig. 8— L. ollula), ^ 

Having examined Brydone's figured specimens, I agree that they are three 
separate species of Lagynopora, I have> accordingly extended the brief diagnoses 
given by Lang [these were based solely on Brydone's somewhat inadequate figures] 
and have added full descriptions and measurements. 
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Lagynopora furcifera (Brydone) possesses more costae than L. vasculum or L. ollula, 
and is larger. The degree of consolidation of the arched frontal shield and the 
avicularia also further distinguish Lagynopora furcifera from other species of the 
genus. 

Voigt (1930 : 495, pi. 26, fig. 10) assigned to the species a specimen from the 
‘‘ Quadraten-oder Mukronatensenon '' of Misburg. Both the description, in which 
he stated only that there are about 20 costae and that Lz = 070 mm., and the 
figure, which is quite indistinct, are inadequate to place the material with any 
certainty. More recently (Voigt, 1949 : 36, pi. ii, fig. i) has described and figured, 
as “ Lagynopora furcifera (Brydone) another specimen from the “ Quadraten- 
kreide '' of Lagerdorf, Holstein. It is slightly larger than the lectotype, with slightly 
fewer costae and with 7 oral spines in the youngest zooecia. 

Strati GRAPHICAL distribution. Senonian, zone of G. [^4.] quadrata of England 
and Germany. 

Material. S.M., B.36165. Lectotype — see above. 

9. Lagynopora ollula Lang 
(PI. 4, fig. 3 ; Text-figs. 33-35) 

1910 Cribrilina furcifera Brydone, p. 391 [partim — pi. 30, fig. 8 only]. 

1916a Lagynopora furcifera (Brydone) : Lang, p. 395 [partim — that referring to Brydone, 
1910, pi. 30, fig. 8 only]. 

1921 Lagynopora ollula Lang, pp. xciv, 60. 

1930 non Lagynopora furcifera (Brydone) : Voigt, pp. 495, 542, 560, pi. 26, fig. 10. 

1949 non Lagynopora aH. furcifera (Brydone) : Voigt, pp. 36, 43, 44, pi. ii, fig. i. 

Lectotype. (Chosen by Lang, 1921 : 60.) S.M., B.36166. The specimen figured 

by Brydone (1910, pi. 30, fig. 8). Zoarial fragment encrusting a piece of echinoid 
test. Senonian, zone of Marsupites, subzone of Uintacrinus, Kingsgate, Kent. 
R. M. Brydone Collection. 

Emended diagnosis. Lagynopora with large zooecia (Lz = 0*58 to 0*67 mm., 
lz = 0*40 to 0*51 mm.) ; orifice of constant size (hr == o*i2 mm., Ir = 0*15 mm.) ; 
proximal oral shield very prominent, obtusely “ Y "'-shaped, the flat, wide median 
process standing out almost at right angles to the plane of the apertural bar ; frontal 
shield well consolidated ; costae 9-1 1, broad, closely placed, fused to neighbouring 
costae throughout most of their length ; avicularia interzooecial, unpaired, large, 
prominent, oval, with proximal-lateral constrictions. 

Description. Zoarium encrusting, unilaminar. Adult zooecia closely placed, 
very broadly oval, each with a very large, oval distal communication pore and several 
smaller, oval lateral communication pores. Secondary orifice wider than high, of 
constant size, distally rounded with straight sides and a straight proximal margin. 
The form of the orifice may be obscured by the proximal oral shield or by ovicells. 
Oral spines 4 or 5, arranged symmetrically round the orifice. The proximal-lateral, 
pair of oral spines is often larger than the distal pair, all are slightly secondarily 
thickened. Proximal oral shield very prominent, obtusely '' Y "-shaped, formed by 
the flat, wide median process of the apertural bar which bifurcates and fuses with 
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the lateral pair of oral spines. Frontal shield wide, flat, except at the margins 
where the costae descend steeply to meet the gymnocyst. Costae 9-1 1, distinct, 
wide, rounded, tapering inwards. Each costa is completely fused to its neighbouring 
costae for most of its length, but the outline of each costa is clearly visible up to the 




0 
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Figs. 33-35. Lagynopora ollula Lang, S.M., B. 36 166. Lectotype. 

(33) Adult ovicelled zooecium ; the proximal oral shield is broken on one side. 

(34) Orifice of another adult zooecium with a fifth distal-median oral spine-base ; 
the proximal oral shield broken. 

(35) Avicularium with proximal-lateral constrictions. 



mid-line of the frontal shield. Only at their outer ends are the costae clearly 
separate, and the frontal shield is well consolidated and the median area of fusion 
extremely wide. Minute pelmatidia are visible on the upper surfaces of unworn 
costae. Apertural bar straight, except for a distal curve at either end, swollen, 
wider than the most distal costae. A strong, flat, wide median process rises almost 
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perpendicularly from the centre of the apertural bar and forms part of the proximal 
oral shield. Gymnocyst smooth, but seldom exposed owing to the close placing of 
the zooecia ; usually visible round the interzooecial avicularia. No interzooecial 
secondary tissue. 

Avicularia interzooecial, unpaired, large, round or oval, probably with a transverse 
bar, now broken, and represented by proximal-lateral constrictions, originally divid- 
ing a smaller semicircular proximal portion from a larger, transversely oval rostrum. 
Apparently the avicularia are variously directed ; some are definitely distally 
directed obliquely away from the zooecia they accompany, others may be directed 
proximally and obhquely towards the zooecia they accompany. 

Ovicells hyperstomial, very prominent, smooth, globular, as wide as high. The 
proximal-lateral margin of the ovicell may incorporate or obscure the distal-lateral 
pair of oral spines. Some ovicells tend to be shghtly pointed distally. 

Young zooecia smaller than the adult zooecia. Orifice of less constant size than 
in the adult stages. Oral spines 6 or 7. Proximal oral shield probably developed. 
Frontal shield more arched than in the adult. Costae more numerous, 10-12, but, 
as in the adult stages, fused for most of their length. Apertural bar wide, straight. 

Ancestrula [of lectotype]. Only the orifice is visible ; it is wider than high, and 
there are 8 closely spaced, symmetrically arranged oral spines. 

Measurements. Adult zooecia Lz = 0-58 to 0*67 mm. 

Iz = 0*40 to 0*51 mm. 
hr = 0*12 mm. 

Ir = 0-15 mm. 

Avicularia Lz = o*i2 to 0*14 mm. 

lz = o-ig to 0-15 mm. 

Young zooecia Lz = 0-40 to 0*43 mm. 

lz = 0*23 to 0-26 mm. 
hr == 0-07 to 0*10 mm. 

Ir = 0*10 to o-ii mm. 

Ancestrula Lz^ ... , , 

>Not measurable. 

hr = 0*07 mm. 

Ir = 0*10 mm. 

Remarks. Lagynopora ollula (Brydone) is clearly distinguished from other species 
of the genus by its much consohdated, wide frontal shield, its relatively few costae, 
the constant size of its orifice, and particularly by the characters of its avicularia. 

In the lectotype, S.M., B.36166, where ovicells have been preserved they ap- 
parently afforded some protection for the proximal oral shield, for this is most 
complete in the ovicelled zooecia. In non-ovicelled zooecia, although the proximal 
oral shield is very prominent, it is frequently destroyed by wear so that the apertural 
bar appears as a straight, featureless structure with no trace of the very strong 
median process present in complete individuals. Very slight wear of the surfaces of 
the costae in this well-preserved specimen has been sufficient to obscure most of the 
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minute pelmatidia which may now be seen only occasionally on the upper surfaces 
of some costae. 

The lectotype zoarium, although small, is almost complete, for it possesses the 
ancestrula and its surrounding young zooecia, ovicelled adult zooecia, and, in one 
place, a small zooecium possibly close to part of the growing edge of the zoarium. 

Fewer oral spines are developed in the adult than in the young stages, and the 
ancestrula possesses the largest number of oral spines, 8. This reduction in the 
number of oral spines during growth is apparently accompanied by a slight reduction 
in the number of costae. 

Lang (1921 : 60) has suggested that L, olluluy apart from its well-consolidated 
frontal shield, shows “ primitive characters 

Mr. A. G. Brighton has kindly informed me that Brydone {in litt, 23rd June, 1938) 
stated that the lectotype came from the Uintacrinus Band of Kingsgate, Kent. 

See also remarks under L. furcif era (Brydone), p. 82. 

Stratigraphical distribution. Senonian, zone of Marsupites, subzone of 
Uintacrinus. 

Material. S.M., B.36166. Lectotype — see above. 



10. Lagynopora lagena Lang 
(PI. 4, figs. 4-6 ; Text-figs. 36, 37) 

1893 Cribrilina nitidiformis Vine, pp. 316, 336 [nomen nudum — vide Lang, 1921 : 62]. 

1904 Cribrilina nitidiformis Vine : Jukes-Browne, p. 490 [vide Lang, 1921 : 62]. 

1916a Cribrilina nitidiformis Vine : Lang, p. 410 [vide Lang, 1921 : 62]. 

1916a Lagynopora lagena Lang, p. 395. 

1921 Lagynopora lagena Lang : Lang, pp. Ixi, xciv, 62, pi. 2, fig. 4 ; text-fig. 30. 

?i93o Lagynopora aff. lagena Lang : Voigt, pp. 495, 542, 560, pi. 26, fig. 9. 

1935 Lagynopora lagena Lang : Bassler, p. 135. 

1953 Lagynopora lagena Lang : Bassler, p. G188, text-fig. 142, 9. 

Holotype. D.4042. Zoarial fragment encrusting a piece of echinoid test. 
Senonian, either zone of M. cortestudinarium or zone of M. cor-anguinum. Chatham, 
Kent. W. Gamble Collection. 

Emended diagnosis. Lagynopora with zooecia of medium size (Lz = 0*48 to 
0*68 mm., lz = 0*35 to 0-46 mm.) ; proximal oral shield more acutely Y '"-shaped 
than in other species of Lagynopora^ formed by a fairly narrow median process of the 
apertural bar which fuses with large, robust proximal-lateral oral spines ; frontal 
shield evenly arched ; costae 13-20 (often 15-19), juxtaposed but delimited for their 
whole length by distinct furrows and united only in the narrow median area of fusion 
which may form a slight ridge ; avicularia frequent, apparently of two sizes, inter- 
zooecial, oval with proximal-lateral constrictions ; ovicells hyperstomial, often with 
a slight median ridge, occasionally with small lateral slits. 

Description. Zoarium encrusting, unilaminar. Adult zooecia broadly oval, 
fairly closely placed, each with an oval distal communication pore. Secondary orifice 
wider than high, rounded distally and laterally with a straight proximal margin. 
Oral spines 4, symmetrically arranged round the orifice, the proximal-lateral pair 
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slightly larger than the distal pair. Proximal oral shield prominent, more acutely 
“ Y ’’-shaped than in other species of Lagynopora, formed by the narrow median 
process of the apertural bar which fuses with the proximal pair of robust oral spines. 
Frontal shield well arched, with a slight, often ridge-like, narrow median area of 
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Figs. 36, 37. Lagynopora lagena Lang. 

{36) D.4042. Holotype. Adult ovicelled zooecium with complete proximal oral 
shield and small oral, worn avicularium of type h. The distal oral spines are unusually 
long. 

(37) D.2633. Paratype. Large interzooecial avicularium of type a, shown in 
relation to Fig. 36 in the usual orientation for the species — directed distally and 
obliquely outwards from the zooecium. 



fusion. Costae 13-20, variable in number but often 15-19, narrow, juxtaposed but 
defined along their whole length by distinct furrows and properly fused only along 
the mid-line of the frontal shield. No lateral costal fusions. Minute pelmatidia are 
visible on the upper surfaces of some well-preserved costae. Apertural bar wider 
than the most distal costae, straight, with a slight distal bend at either end, and with 
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a narrow median process which forms part of the proximal oral shield. Gymnocysi 
smooth, only slightly exposed proximally to some frontal shields or more extensively 
round some avicularia, but generally concealed by the close placing of the zooecia. 
No interzooecial secondary tissue, 

Avicularia of one kind, but, in some zoaria, of two sizes, interzooecial, oval with 
proximal-lateral constrictions which are, apparently, the broken ends of straight 
transverse bars. Where avicularia of both sizes are developed, the larger type [a) 
occurs near the orifice and is directed distally and obliquely outwards from the 
zooecium it accompanies. The small type (6) occurs less frequently and always 
distal to the orifice or distal to the ovicell when this is present, and is distally directed. 
In zoaria with both types the avicularia occur frequently, but they are less numerous 
in zoaria with only the larger form. Where only the larger form of avicularium 
occurs it may also be placed distally to the orifice. Occasionally avicularia are rare 
or even absent in a zoarium. No example has been seen in which only the smaller 
type of avicularium occurs. Ovicells hyperstomial, small but prominent, smooth, 
globular, wider than high and often with a median ridge. Occasional ovicells may 
have small lateral slits. Young zooecia resemble the adult zooecia, but are smaller 
and may have from 4 to 6 oral spines and fewer costae. Often the youngest zooecia 
have the most oral spines. Ancestrulae lack the proximal oral shield which occurs 
throughout young and adult zooecia. Some ancestrulae possess 6 oral spines, that 
of D. 11280, however, has only 4. 



Measurements. Adult zooecia Lz 

Iz 

hr 

Ir 

Avicularia : 
Type a Lz 
lz 

Type h Lz 
lz 

Young zooecia Lz 
lz 
hr 
Ir 

Ancestrula (of D. 11280) Lz 

lz 

hr 

Ir 



= 0*48 to 0*68 mm. 
= 0*35 to 0*46 mm. 
= o-io to 0*13 mm. 
= 0*13 to o-i8 mm. 

= o*i8 to 0*20 mm. 
= 0*15 to 0*17 mm. 
= 0*10 to 0*11 mm. 
= 0*07 to o*o8 mm. 
= 0*40 to 0*45 mm. 
= 0*26 to 0*33 mm. 
= 0*07 mm. 

= 0*11 mm. 

= 0.30 mm. 

= 0*23 mm. 

= 0*07 mm. 

= 0*10 mm. 



Remarks. Lagynopora lagena, the type species, was regarded by Lang (1921 : 63) 
as “ the lowest term in a series ” which, he suggested, exhibits an increasing consolida- 
tion of the frontal shield and a gradual loss of avicularia, first of the smaller kind 
[type (6) in L, lagend\ and finally of the larger kind also. Certainly L, lagena is the 
only species of Lagynopora which possesses more than one size of avicularium, and 
it also exhibits, though not necessarily in a single zoarium, the widest range in 
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number of costae. Like other species, it undergoes, in the early stages of zoarial 
growth, a rapid reduction in the number of oral spines. 

L. lagena is distinguished by its large number of costae, its well-arched frontal 
shield and narrow, ridge-like median area of fusion, and by its avicularia and small 
ovicells. 

Stratigraphical distribution. Senonian, zones of M. cortestudinarium and 
M, cor-anguinum in England. ?Upper part of zone of G. [A.] quadrata in Germany. 

Specimens. D.4042. Holotype — see above. 



D.4027-28. 


Two paratype zoarial fragments, the former encrusting an erect 
cheilostome polyzoan, the latter with only one complete zooecium 
and now unattached. Horizon, locality and collection as for the 


D.4046. 


holotype. 

Paratype. Zoarial fragment encrusting a piece of echinoid test. 
Horizon, locality and collection as for the holotype. 


D.4238. 


Paratype. Zoarial fragment encrusting a piece of Inoceramus shell. 
Horizon, locality and collection as for the holotype. 



D.4969-70, D.4974-76, D. 27978-79. Seven paratypes. Zoarial fragments encrust- 
ing pieces of echinoid tests. Horizon, locality and collection as for the 



D.2633. 


holotype. 

Paratype. Zoarial fragment encrusting part of an erect cheilostome 
polyzoan. Labelled '' Syntype of Cribrilina nitidiformis Vine 1893 
Horizon and locality as for the holotype. G. R. Vine Collection. 


D.2640. 


Paratype. Zoarial fragment encrusting a piece of Inoceramus shell. 
Labelled Syntype of Cribrilina nitidiformis Vine 1893 Horizon 

and locality as for the holotype. G. R. Vine Collection. 


D.11280. 


Paratype. Zoarial fragment encrusting a piece of test of Micraster 
precursor Rowe. Senonian, top of zone of M. cortestudinarium or base 
of zone of M. cor-anguinum, Chatham, Kent. W. Gamble Collection. 


D.21209. 


Paratype. Zoarial fragment with young zooecia possessing six oral 
spines encrusting a small fragment of echinoid test. Senonian, zone of 
M. cor-anguinum, Woburn Green, south-west of Beaconsfield, 
Buckinghamshire. L. Treacher Collection. 



D.24236-38. Three paratypes. Zoarial fragments encrusting pieces of echinoid 



D.24385. 


test. Senonian, high in zone of M, cortestudinarium, Luton, south- 
east of Chatham, Kent. W. Gamble Collection. 

Paratype. Extensive zoarial fragment encrusting a piece of echinoid 
test. Senonian, zone of M, cor-anguinum. Locality and collection as 
for D.24236-38. 



D.24519-20. Two paratypes. Zoarial fragments encrusting pieces of echinoid test. 



D.24525. 


the former with small avicularia of type (6). Senonian, zone of M, cor- 
anguinum, Gillingham, north-east of Chatham, Kent. W. Gamble 
Collection. 

Paratype. Zoarial fragment with numerous avicularia of type (a) and 
with a regenerated and reversed zooecium, encrusting a piece of 
echinoid test. Horizon, locality and collection as for D.24519-20. 
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D.8135, D. 24136, D. 24541. Three paratypes. Zoarial fragments ; D.8135 encrust- 
ing an erect polyzoan, the remainder enciusting pieces of echinoid test. 
Horizon, locality and collection as for D.24519-20. 

D.24539, D.24592. Two paratypes. Zoarial fragments, the former encrusting an 
erect cyclostome polyzoan, the latter encrusting an erect cheilostome 
polyzoan. Horizon, locality and collection as for 0.24519-20. 

D.27039-40. Two paratypes. Zoarial fragments encrusting the dorsal surface of 
pieces of unattached cheilostome polyzoan zoaria. Senonian, zone of 
M. cortestudinarium. Lower Pit, Slines Oak, Worms Heath, Warling- 
ham, Surrey. F. Mdckler Collection. 

D. 27854-56. Three paratypes Zoarial fragments encrusting pieces of echinoid 
tests. Senonian, zone of M. cortestudinarium (upper part). Locality 
and collection as for D.24519-20. 

D.29102. Paratype. Zoarial fragment encrusting three pieces of echinoid test. 

Senonian, zone of M. cor-anguinum. Keston, Kent (south-east of 
Croydon, Surrey). R. Jones Collection. 



II. Lagynopora urceolus Lang 
(PI. 4, fig. 7 ; PI. 5, fig. I ; Text-figs. 38, 39) 

1916a Lagynopora urceolus Lang, pp. 395, 396. 

1921 Lagynopora urceolus Lang ; Lang, p. 65, pi. 2, fig. 5 ; text-fig. 32. 

1930 Lagynopora urceolus Lang : Gaster, table opp. p. 340. . 

Holotype. D. 28889. Zoarial fragment with ancestrula and ovicelled adult 
zooecia encrusting a piece of echinoid test. Senonian, zone of 0 . pilula, subzone of 
£. scutata var. depressula. Cliffs between last groyne east of Rottingdean Gap and 
Saltdean, Sussex. 

Emended diagnosis. Lagynopora with zooecia of large size (Lz = 0-65 to 
0*78 mm., lz = 0-35 to 0-50 mm.) ; orifice just wider than high ; frontal shield well 
arched ; costae 12-18, closely placed ; no marked intercostal spaces ; avicularia 
larger than the orifice, interzooecial, fairly frequent, directed just proximally and 
outwards from the zooecia they accompany ; ovicells large. 

Description. Zoarium encrusting, unilaminar. Adult zooecia broadly oval, each 
with a large, circular distal communication pore and one or more smaller, oval lateral 
communication pores. Secondary orifice just wider than high, rounded distally and 
laterally with a straight proximal margin. Oral spines 4, occurring in two distinct 
pairs, the proximal pair larger. Proximal oral shield obtusely ‘‘ Y ^-shaped, formed 
by the fusion of the proximal oral spines with the bifurcated median process of the 
apertural bar. Frontal shield well arched, but flattened in the median area. Costae 
12-18, closely placed, separated by furrows rather than definite intercostal spaces, 
but with their outlines distinct. Median area of fusion not very wide, extending 
along the inner half of the costae at the maximum. The mid-line of the frontal 
shield may be marked by a slight, irregular ridge. No lateral costal fusions. Minute 
pelmatidia are visible on the upper surfaces of well-preserved costae. Apertural bar 
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widely triangular, the apex pointing proximally, with a median ridge and a prominent 
median process which forms part of the proximal oral shield. Gymnocyst smooth, 
almost completely concealed by the close placing of the zooecia and by ovicells and 
avicularia. No interzooecial secondary tissue. 




O 0*5 
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Fig. 38. Lagynopora urceolus Lang, D. 40944. Adult ovicelled zooecium and inter- 
zooecial avicularium. The proximal oral shield is destroyed ; the avicularium, with 
proximal-lateral constrictions, is directed typically outwards from the zooecium it 
accompanies. 



Avicularia very prominent, larger than the orifice, interzooecial, directed just 
proximally and outwards from the zooecia they accompany, broadly oval with 
proximal-lateral constrictions dividing the wider semicircular proximal portion from 
the somewhat pointed longer rostrum. Ovicells very prominent, frequent, hyper- 
stomial, large, smooth, globular, without lateral slits. Young zooecia similar to the 
adult zooecia, but smaller and with 5 or 6 oral spines and 12-16 costae. Ancestrula 
(of holotype) very small, with 7 oral spines. Number of costae unknown. 
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Measurements. Adult zooecia Lz = 0*65 to 0-78 

Iz = 0-35 to 0-50 
hr = 0*13 to 0*15 
Ir = 0*15 to 0*17 
Avicularia Lz = o*i6 to o-2i 
lz = 0-14 to 0-17 
Young zooecia Lz = 0-35 to 0*47 
lz = 0*23 to 0-30 
hr = 0*10 mm. 

Ir = o-io to 0-12 

Ancestrula (of holotype) Lz = 0-30 mm. 

lz = o*i8 mm. 
hr = 0*09 mm. 

Ir = 0*10 mm. 



mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 




O 0-4mm. 



Fig. 39. Lagynopora urceolus Lang, D. 28889. Holotype. Ovicell and orifice of adult 
zooecium with proximal oral shield broken on one side. 



Remarks. Lang (1921 : 65) apparently placed very httle diagnostic value on 
the very distinctive avicularia of L. urceolus for he did not mention them in his 
diagnosis of the species. L. urceolus is distinguished particularly by its avicularia 
and to a lesser extent by the dimensions of its zooecia, its number of costae and its 
well-arched frontal shield. 

The outline of individual costae may be traced across the median area of fusion 
which is narrow rather than “ wide as Lang has stated. 

In D.40944, a well-preserved specimen, an avicularium is apparently replaced by 
a small, reversed, but otherwise normal zooecium. 
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Stratigraphical distribution. Senonian, zone of 0 , pilula, subzone of E, 
scutata var. depressulUy and zone of Marsupites, subzone of Uintacrinus. 

Specimens. D. 28889. Holotype — see above. 



D.29898. 



0.40944* 

D.41064. 



0.41067. 



Ovicelled zoarial fragment encrusting a piece of echinoid test. Senonian, 
zone of 0 . pilula, subzone of £. scutata var. depressula. Cliffs west of 
Chimney Shaft, Roedean, east of Brighton, Sussex. 

Ovicelled zoarial fragment encrusting a piece of echinoid test. Horizon, 
locality and collection as for O.29898. 

Lagynopora cf. urceolus. Somewhat damaged ovicelled zoarial fragment 
encrusting a piece of echinoid test. Senonian, zone of Marsupites, 
subzone of Uintacrinus. Pit 49 of G. W. Young — Medical College Pit, 
Epsom, Surrey. 

Well-preserved, ovicelled zoarial fragment possibly close to part of the 
growing edge, encrusting a fragment of echinoid test. Senonian, zone of 
0 . pilula, subzone of E. scutata var. depressula. Section 113 of Gaster, 
chffs east of Rottingdean Gap to Saltdean, Sussex. 



12. Lagynopora vasculum Lang 
(PI. 5, fig. 2 ; Text-figs. 40, 41) 

1910 Cribrilina furcifera Brydone, p. 391 [partim — pi. 30, fig. 6 only ; non fig. 7 (— Lagynopora 

furcifera) ; non fig. 8 (= L. ollula)]. 

1916a Lagynopora [Cribrilina] furcifera (Brydone) : Lang, p. 395 [partim — Brydone, 1910, 
pi. 30, fig. 6 only]. 

1921 Lagynopora vasculum Lang, pp. xciii, 66, text-fig. 33. 

Lectotype. (Chosen by Lang, 1921 : 67.) S.M., B.36164. A well-preserved 

zoarial fragment encrusting a piece of echinoid test. Senonian, zone of 0 . pilula, 
subzone of E. scutata var. depressula. Lower part of old pit and road cutting at 
Mount Pleasant, Andover, Hampshire. R. M. Brydone Collection. 

Emended diagnosis. Lagynopora with large zooecia (Lz — 0*73 to o-8o mm., 
Iz == 0-45 to 0*50 mm.) ; proximal oral shield very prominent, obtusely Y ”- 
shaped ; median process of the apertural bar very wide ; costae numerous, 15-17, 
indistinct except towards the margins of the otherwise consolidated frontal shield ; 
intercostal spaces between the outer ends of the costae only ; ovicells hyperstomial, 
large, globular, smooth. 

Description. Zoarium encrusting, unilaminar. Adult zooecia large, broadly 
oval, very closely placed, each with a large, prominent, round distal communication 
pore and two or more smaller, oval lateral communication pores. Secondary orifice 
wider than high, rounded distally and laterally with a straight proximal margin. 
Oral spines 4, arranged symmetrically round the orifice, the proximal-lateral pair 
slightly larger than the distal pair. Proximal oral shield very prominent, consisting 
of a very wide median process of the apertural bar ; the process bifurcates and fuses 
with the proximal-lateral pair of oral spines producing a very obtusely '' Y ''-shaped 
oral shield. The proximal oral shield when fully developed obscures most of the 
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orifice. Frontal shield flatly arched. Costae 15-17, fairly narrow. At their outer 
ends the costae are separated by distinct intercostal spaces which extend about one- 
third of the distance towards the mid-line of the frontal shield. On either side of 
the mid-line a wide median area of fusion is developed, but the outlines of the inner 




40 
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Figs. 40, 41. Lagynopora vasculum Lang, S.M., B. 36 164. Lectotype. 

(40) Adult ovicelled zooecium with complete proximal oral shield. 

(41) Orifice of another adult zooecium in which the proximal oral shield is broken ; 
d.c.p. distal communication pore in sloping distal wall of zooecium ; m.p, median 
process of apertural bar. 

ends of individual costae can be seen in this well-consolidated part of the frontal 
shield. Minute pelmatidia are visible on the upper surface of some unworn costae. 
No lateral costal fusions. No median ridge on the frontal shield. Apertural bar 
somewhat swollen, straight except for a slight distal bend at either end, wider than 
the most distal costae, with a strong, wide median process which forms part of the 
proximal oral shield. Gymnocyst smooth, only very occasionally exposed in small. 
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triangular areas proximal to the frontal shields, generally obscured by the very 
close placing of the zooecia. No interzooecial secondary tissue, Avicularia are 
present occasionally. They are apparently interzooecial and fairly large, but in the 
lectotype only three worn aviculariandike structures have been seen. Ovicells 
hyperstomial, large, prominent, smooth, globular, occasionally slightly pointed 
distally, their proximal-lateral margins usually incorporating the distal pair of oral 
spines. Young zooecia smaller than the adult zooecia but otherwise similar. Only 
the first ring of young zooecia have 5 or 6 oral spines ; all successive young and 
adult zooecia possess only 4 oral spines. Ancestrula (almost obscured in the lecto- 
type), with 6 long, narrow oral spines. 

Measurements. Adult zooecia Lz = 073 to o*8o mm. 

Iz = 0*45 to 0*50 mm. 
hr = 0-12 to 0*15 mm. 

Ir = 0*15 to o-i8 mm. 

} Avicularia Not measurable. 

Young zooecia Lz = 0*43 to 0-46 mm. 
lz = 0*30 mm. 
hr = 0*10 to o-ii mm. 

Ir = o-ii to 0*12 mm. 

Ancestrula Lz, lz, hr = Not measurable. 

Ir = 0*12 mm. 

Remarks. Lang (1921 : 66) based his diagnosis of Lagynopora vasculum on 
Brydone's figure of the species (1910, pi. 30, fig. 6). The median process of the 
apertural bar is much wider than is shown in Lang's text-figure 33 (1921 : 66), and 
the frontal shield is less consolidated. 

As in L, ollula Lang, there is a rapid reduction in the number of oral spines during 
the growth of the zoarium, but, unlike L. ollula, this is apparently accompanied by a 
shght increase in the number of costae. 

L, vasculum is distinguished mainly by its large size, its numerous costae, and the 
width of its median area of fusion which extends across about two-thirds of the 
frontal shield. Avicularia are apparently rare, contrasting with the prominent 
presence of avicularia in L. ollula. 

See also remarks under L. furcifera (Brydone), p. 82. 

Stratigraphical distribution. Senonian, zone of 0, pilula, subzone of E. 
scutata var. depressula. 

Material. S.M., B.36164. Lectotype — see above. 

Species of Uncertain Systematic Position Previously Assigned to 

LAGYNOPORA 

(i) Lepralia pediculus Reuss 

1874 Lepralia pediculus Reuss, p. 129, pi. 24, fig. 16. 

1921 [Lagynopora] pediculus (von Reuss) Lang, p. 61. 

Remarks. Lang himself (1921 : 61) regarded the systematic position of this 
species as uncertain, for he placed the name in square brackets and stated (p. 62) 
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'' Lepralia pediculus, if a Lagynopora, appears to be closely related to L. lagena ; but 
the widely-spaced oecia [zooecia] at once distinguish it from that species In his 
diagnosis (1921 : 61) he described the species as a “ [Lagynopora] of large size (oecia 
about *66 mm. long) ; with about 16 closely-approximated costae ; lateral costal 
fusions rare or absent ; intraterminal front-wall [frontal shield] fairly well-arched ; 
oecia widely-spaced 

This description was presumably based on that of Reuss {1874 : 129, pi. 24, fig. 16). 
There are no indications of lateral costal fusions in the figure, nor is there the shghtest 
suggestion of a proximal oral shield — an essential generic character of Lagynopora, 
There is no evidence to suggest that Lepralia pediculus Reuss should be placed in 
Lagynopora. The spacing of the zooecia is not of diagnostic value, and Reuss's 
figure is very stylized showing, at the most, a multiserial cribrimorph polyzoan with 
a well-arched frontal shield, numerous costae, 6 or 7 oral spines, and hypers tomial, 
smooth, globular ovicells. 

Gillard (1942 : 91) has referred a specimen from a boring at Montbazon, France, 
to ** Lagynopora pediculus var. Reuss Its horizon may be Upper Turonian. 

(2) Lagynopora ? prima (Kiihn) nov. comb. 

1930 Canupora prima Kuhn, p. 65, pi. 26, fig. 13. 

1935 Canupora prima Kuhn : Bassler, p. 64. 

1953 Canupora prima Kiihn : Bassler, p. G188. 

Lectotype. (Here chosen.) The specimen figured by Kiihn, 1930, pi. 26, fig. 13. 
Danian, Lithothamnienkalk. Haidhof, near Emstbrunn, Austria. 

Diagnosis. (Based on Kuhn's description and figure.) '^Lagynopora with 
encrusting zoarium ; zooecia of large size (Lz = 0*90 to i-oo mm., Iz = 0-56 to 
0*58 mm.) ; orifice very large (hr = 0*28 mm., Ir = 0*25 to 0*28 mm.), rounded 
distally and laterally with a straight proximal margin ; oral spines 6 ; frontal shield 
fairly well arched ; costae 8-1 1, separated for half their length by wide intercostal 
spaces ; median area of fusion extends about half-way along the costae ; apertural 
bar fairly wide, straight ; avicularia rare — their form unknown. 

Remarks. Kiihn (1930 : 65) has commented '* . . . our genus [Canupora] has 
great similarity to Prodromopora [= Lagynopora], but is distinguished by the presence 
of 6 oral spines, which is a more primitive condition than the 4 oral spines of Prodro- 
mopora, so that one may regard it as the most primitive genus of the Lagynoporidae. 
Always assuming that Lang's developmental series is correct " [translation]. 

It is difficult to interpret Kuhn's figure, and in his description he did not state 
whether or not his material possessed proximal oral shields or large distal communica- 
tion pores. The occurrence of 6 oral spines in the adult zooecia by no means justifies 
placing the species in a separate genus, and it is therefore provisionally referred to 
Lagynopora, especially as this, in its young stages, often has 6 oral spines. Also, if 
the age of the Lithothamnian Chalk is correctly established as Danian, it is very 
unlikely that Lagynopora? prima may be regarded as the most primitive unit in a 
developmental series of species which are otherwise confined to the Senonian. 

No specimens of Lagynopora? prima are available in the collections of the British 
Museum (Natural History). 
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Genus HEXACANTHOPORA Lang 

1916a Hexacanthopora Lang, p. 394. 

1921 Hexacanthopora ; Lang, pp. Ixi, xcii, xciii, 44 

1924 Hexacanthopora : Gaster, second of three tables opp. p. no. 

1927 Hexacanthopora : Canu & Bassler, pp. 17, 31. 

1930 Hexacanthopora : Gaster, table opp. p. 340. 

1930 Hexacanthopora : Voigt, pp. 495, 542, 560. 

1935 Hexacanthopora : Bassler, pp. 30, 126. 

1949 Hexacanthopora : Voigt, pp. 37, 43. 

1953 Hexacanthopora : Bassler, p. G188. 

Type species. Hexacanthopora sexspinosa Lang, 1916a : 394. Senonian, zone 
of Marsupites [subzone unspecified]. Roke Farm, south-east of Odiham, Hampshire. 
L. Treacher Collection. 

Emended diagnosis. Pelmatoporinae with a small median process on the 
apertural bar — this process never fuses with the proximal-lateral oral spines to form 
a proximal oral shield ; oral spines often 6 ; avicularia large, prominent, often 
frequent. 

Remarks. Hexacanthopora Lang is distinguished from Lagynopora Lang primarily 
by the absence of a proximal oral shield, and from Leptocheilopora by the presence of 
a median process on the apertural bar and numerous, large avicularia. 

Hexacanthopora is better distinguished on these characters than solely on the 
number of oral spines in its adult zooecia. Lang (1921 : 44) diagnosed Hexacantho- 
pora as “ Lagynoporinae [= Pelmatoporinae] in which (at least) some epheboecia 
[adult zooecia] have six apertural [oral] spines ”. The genus may possess from 4 to 
6 oral spines in the adult zooecia : in two specimens, D. 28890 and D. 29897, it was 
not possible to find any zooecium with 6 oral spines. It is, however, still true to say 
that the 4-6 (commonly 6) oral spines which occur in Hexacanthopora contrast with 
the number of oral spines in Leptocheilopora. In the latter there are 4 oral spines 
only, except in L. vulnerata (Brydone) where there are consistently 7 in each adult 
zooecium. Lagynopora, with the exception of L. ollula (4, occasionally 5) and L.? 
prima (6), consistently has only 4 oral spines in the adult zooecia. 

Only two species of Hexacanthopora are recognized here : H. sexspinosa Lang, 
and H. viginticostata Voigt from the Senonian of Germany. 

Stratigraphical distribution. Senonian, zones of M. cor-anguinum to B. 
mucronata. 



Key to the Species of HEXACANTHOPORA Lang 

( 1 ) Hexacanthopora with 4-6 oral spines in the adult zooecia ; costae ii“i8 ; median 
area of fusion not obscuring the inner ends of the costae ; avicularia usually 
frequent, of two sizes in the adult zoarial stage . . i. H. sexspinosa Lang 

(II) Hexacanthopora always with 6 oral spines in the adult zooecia ; costae 20 (average) ; 
median area of fusion wide, obscuring the outlines of the inner ends of the costae ; 
avicularia large, frequent, apparently of one size in the adult zoarial stage 

2. H, viginticostata Voigt 

7 
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I. Hexacanthopora sexspinosa Lang 
(PL 5, figs. 3-6) 

1916a Hexacanthopora sexspinosa Lang, p. 394. 

1916a Hexacanthopora kintburiensis Lang, p. 394. 

1916a Hexacanthopora hrightonensis Lang, p. 394. 

1921 Hexacanthopora sexspinosa Lang : Lang, Ixi, xciii, 45, pi. i, fig. 8 ; text-fig. 21. 

1921 Hexacanthopora kintburiensis Lang : Lang, pp. xcii, 47, pi. i, fig. 9 ; text-fig. 23. 

1921 Hexacanthopora brightonensis Lang : Lang, pp. xcii, 48, text-fig. 24. 

1924 Hexacanthopora kintburiensis Lang ; Gaster, second of three tables opp. p. no. 

1924 Hexacanthopora brightonensis Lang ; Gaster, second of three tables opp. p. no. 

1930 Hexacanthopora sexspinosa Lang : Gaster, table opp. p. 340. 

1930 Hexacanthopora kintburiensis Lang : Gaster, table opp. p. 340. 

1930 Hexacanthopora brightonensis Lang : Gaster, table opp. p. 340. 

1930 Hexacanthopora brightonensis Lang : Voigt, pp. 495, 542, 560, pi. 26, fig. n. 

1930 Hexacanthopora sexspinosa Lang : Voigt, pp. 495, 542, 560, pi. 26, fig. 12. 

1935 Hexacanthopora sexspinosa Lang : Bassler, p. 126. 

1953 Hexacanthopora sexspinosa Lang : Bassler, p. G188, text-fig. 142, n. 

Holotype. D. 21205. Well-preserved zoarial fragment encrusting a piece of 
echinoid test. Senonian, zone of Marsupites [subzone unspecified]. Roke Farm, 
south-east of Odiham, Hampshire. L. Treacher Collection. 

Emended diagnosis. Hexacanthopora with fairly large zooecia (Lz = 0-55 to 
o-8o mm., lz = 0*35 to 0*55 mm.) ; orifice wider than high (hr = o-io to 0*15 mm., 
Ir = 0*12 to 0-17 mm.) ; oral spines 4-6 ; costae 11-18, visible individually up to 
the mid-line of the frontal shield ; avicularia of two kinds, {a) a large oval form with 
small constrictions near the proximal end, (6) a smaller, similar form ; one type of 
avicularium may be more numerous than the other, or occasionally only one type 
may be visible, or, even more rarely, both types may be absent. 

Description. Zoarium encrusting, unilaminar. Adult zooecia fairly large, 
broadly oval, each with a very prominent, large distal communication pore and 
smaller lateral communication pores, Dietellae are present in the distal-basal angles 
of the zooecia, and revealed where the upper part of the zooecium has been worn 
away (see PI. 5, fig. 3). Orifice wider than high, evenly rounded distally and laterally, 
with a straight or slightly proximally curved proximal margin. Oral spines 4-6, 
symmetrically arranged round the orifice. In a given zoarium 6 oral spines may 
be consistently developed in the adult zooecia, as in the holotype ; or 4, 5 or 6 
oral spines may be present, as in D. 21204 ; or only 4 or 5 may occur, as in D.28890. 
The proximal-lateral pair of oral spines are not enlarged as in Lagynopora, Frontal 
shield weU arched, but flattened in the median area. Costae 11-18, separated for 
two-thirds of their length by distinct intercostal spaces. The costae are united in 
the median area of fusion, but the outlines of the inner ends of individual costae 
remain clearly visible. Median area of fusion narrow. Minute pelmatidia may be 
seen along the mid-line of well-preserved costae. Apertural bar straight, somewhat 
curved distally at either end, with a distinct, though fairly small, median process 
which apparently never fuses with the proximal-lateral pair of oral spines to form a 
proximal oral shield as in Lagynopora, Gymnocyst smooth, often slightly exposed 
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proximally to the frontal shields and occasionally very narrowly along their sides. 
No interzooecial secondary tissue. 

Avicularia of two sizes. Type a is a larger form, usually a little longer than wide, 
but occasionally the reverse is true, oval, or slightly pointed distally, with slight 
proximal-lateral constrictions dividing a small proximal portion from a very large 
rostrum. Tybe i is smaller, but otherwise similar to type a. Both types may be 
variously orientated — usuEiUy distally and very obliquely outwards from the zooecia 
they appear to accompany. None has been seen which is directed proximally. In 
a given zoarium one type or the other may be more frequent, or, very occasionally, 
only one form may be developed. Even more rarely avicularia may be absent. 

Ovicells hyperstomial, prominent, globular, smooth, without lateral slits. A pair 
of oral spines may flank the entrance to the oviceU. 

Young zooecia smaller than the adult zooecia, often with fewer (ii— 14) costae and 
more numerous oreil spines. Paratype D.2 1207 possesses at least one young zooecium 
with 7 oral spines, and D.29895-96 have young zooecia with 6 oral spines and adult 
zooecia with only 4 or 5. 

Ancestrula small, often obscured. In the holotype the ancestrula has 6 oral spines 
and 12 costae. 



Measurements. 



Adult zooecia Lz 
Iz 
hr 
Ir 

Young zooecia Lz 
lz 
hr 
Ir 
Lz 
lz 
hr 
Ir 
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Ancestrula (of holotype) 

Avicularia : 
Type a 

Type b 



Remarks. Hexacanthopora kintburiensis Lang and H. brightonensis Lang are 
synonymous with H. sexspinosa Lang. Thirteen specimens of Hexacanthopora, 
labelled by Lang, are available in the collections of the British Museum (Natural 
History). Lang (1916a : 394 ; 1921 : 45) divided this material into three species, 
basing his division principally on the number of oral spines commonly developed in 
adult zooecia, the number of costae, and the length of zooecia. In addition he 
stated (1921 : 45) that H. sexspinosa possesses two types of avicularia, “ both kinds, 
especicilly the smaller, rare ; the smaller kind are more or less distally directed, and 
have somewhat elongate, slightly constricted, and blunt apertures ; the larger vary 
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in size, but generally have an aperture as large as that of an orthoecium [zooecium] ; 
they are indifferently oriented, httle longer than wide, with a somewhat pointed 
aperture divided by a constriction into a very much smaller proximal portion and a 
very large rostrum The avicularia of H, kintburiensis he described (1921 : 47) as 
'' occasional, large, with blunt, indifferently orientated apertures, nearly as large as 
those of the orthoecia, with a very slight constriction near the proximal end H, 
brightonensis (1921 : 49) was stated to have aviculoecia [avicularia] apparently of 
the large kind only, fairly numerous, irregularly distributed, with indifferently 
orientated, nearly circular apertures of nearly the same size as those of the orthoecia, 
and with a constriction nearer the proximal end 

Both large and small avicularia are, however, present in each of the species of 
Hexacanthopora recognized by Lang. The larger avicularia (type a) may be more 
numerous than the smaller (type 6). Normally avicularia occur infrequently, but in 
one specimen, D. 28890 — the holotype of H, brightonensis Lang, they are unusually 
abundant. 

The type and variable number of the avicularia do not aid specific division of the 
material. Similarly the dimensions of the zooecia and the ranges in number of costae, 
in the three species recognized by Lang, overlap or are the same. These characters 
and the number of oral spines are compared in the following table : 

Specimens labelled by Lang as : Measurements in mm. 



f 


Lz 


lz 


hr 


Ir 


s 



I. H. sexspinosa . 


• 0-55 to 0-75 


• 0-35 to 0-45 


. o* 10 to o- 13 


. 0-12 to 0-15 


2. H. kintburiensis 


0*55 to o-8o 


• 0-35 to 0-55 


. 0*10 to o- 15 


. 0*14 to 0‘iy 


3. H. brightonensis 


. 0 • 60 to 0 • 67 


. 0 38 to 0-50 


0-13 


0-15 






Costae 


Oral spines 






I. 


14-18 


6 






2. 


11-18 


4-6 






3- 


11-13 


4-5 





All adult zooecia in the specimens labelled by Lang '' H, sexspinosa possess 6 oral 
spines, whereas those labelled H, kintburiensis ** have adult zooecia with 4 or 5 as 
well as commonly 6 oral spines. In the specimens labelled H, brightonensis ** a 
few adult zooecia have only 4 oral spines, the majority have 5 and no definite 
instance could be found of 6 oral spines. 

Voigt (1930 : 495) has recorded specimens of H, sexspinosa and H, brightonensis 
from Germany in chalk equivalent in age to the zones of Marsupites and G. [A^ 
quadrata, 

Stratigraphical distribution. Senonian, zones of Marsupites to G, [^4.] 
quadrata in England and Germany, ?also zone of M, cor-anguinum in England. 
Specimens. D.21205. Holotype — see above. 

D.21206. Paratype. Zoarial fragment encrusting a piece of echinoid test. 

Horizon, locahty and collection as for the holotype. 

D.21207. Paratype. Zoarial fragment with ancestrula and mainly young zooecia 
encrusting a piece of echinoid test. Senonian, ? zone of Marsupites, 
Odiham, Hampshire. L. Treacher Collection. 
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D.29IOI. 

D.21204. 



D.29070. 



PD.2631 



D. 28890. 



PD.28891. 



D.29896. 



PD.21208. 



D.29895. 



D.29897. 



D. 41065. 



Paratype. Zoarial fragment encrusting a piece of echinoid test. 
Senonian, zone of Marsupites [subzone unspecified]. Margate, Kent. 
N. T. Wetherell Collection. 

Holotype of Hexacanfhopora kintburiensis Lang. Well-preserved zoar- 
ium, two zooecia with undamaged ovicells, encrusting a piece of echinoid 
test. Senonian, zone of G. [A,] quadrata. Kintbury, west of Newbury, 
Berkshire. L. Treacher Collection. 

Paratype of H, kintburiensis Lang. Zoarial fragment encrusting a 
piece of 1 Inoceramus shell. Senonian, zone of G. [A,'] quadrata, 
Romsey, south-west of Winchester, Hampshire. H. P. Blackmore 
Collection. 

Paratype of H, kintburiensis Lang. A worn zoarial fragment with about 
ten abraded zooecia only. It is not possible to distinguish the number 
of oral spines, nor to measure the orifice. Encrusting a shell fragment. 
Upper Senonian [zone unspecified]. Salisbury, Wiltshire. G. R. Vine 
Collection. 

Holotype of H, brightonensis Lang. Zoarial fragment with fairly well 
preserved zooecia and very frequent avicularia, encrusting a piece of 
echinoid test. Senonian, zone of Marsupites [subzone unspecified]. 
Brighton, Sussex. 

Paratype of H, brightonensis Lang. A very small, worn zoarial fragment 
encrusting a piece of echinoid test. Senonian, zone of 0 . pilula^ subzone 
of E, scutata var. depressula, Chffs between last groyne east of Rotting- 
dean Gap and Saltdean, east of Brighton, Sussex. 

Zoarial fragment with ancestrula and numerous adult ovicelled zooecia. 
Encrusting a piece of echinoid test. Labelled by Lang “ H, kint- 
buriensis Senonian, zone and subzone of Marsupites, West pit, 
in top of Hangleton Lane, Highdown HiU, east of Angmering, 
Sussex. 

Very poorly preserved zoarial fragment encrusting a piece of echinoid 
test. Labelled by Lang '' H, kintburiensis Senonian, zone of M, cor- 
anguinum, Woburn Green, south-west of Beaconsfield, Buckingham- 
shire. L. Treacher Collection. 

Zoarial fragment with ancestrula and adult ovicelled zooecia encrusting 
a piece of echinoid test. Labelled by Lang “ H. kintburiensis 
Senonian, zone of 0 , pilula, subzone of E, scutata var. depressula. Pit 4 
of Gaster, western pit, south of Lancing Ring and west of Boundstone 
Lane, north-eaist of Worthing, Sussex. 

Worn zoarial fragment with obscured ancestrula. Encrusting a piece 
of echinoid test. Senonian, zone of 0 , pilula, subzone of E. scutata 
var. depressula. Cliffs, west of Chimney Shaft, Roedean, east of 
Brighton, Sussex. 

Very small zoarial fragment with young zooecia encrusting a piece of 
echinoid test. Senonian, zone and subzone of Marsupites, Section 75 
of Gaster, Brighton Cliffs, Sussex. 
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2. Hexacanthopora viginticostata Voigt 

1930 Hexacanthopora viginticostata Voigt, pp. 495, 560, pi. 26, fig. 13. 

1949 Hexacanthopora viginticostata Voigt : Voigt, pp. 37, 43, pi. 9, figs, i, 2. 

Neotype. (Designated by Voigt, 1949 : 37, pi. 9, fig. 2.) Sample 142. Senonian, 
zone of G. [AJ] quadrata, Lagerdorf, Holstein, Germany. 

Diagnosis. (Based on Voigt's descriptions and figures, 1930 ; 1949.) Hexacan- 
thopora with zooecia of fairly large size (Lz = o-6o to 070 mm., Iz = about 0*40 mm.) ; 
orifice small, higher than wide (hr = about o*i2 mm.) ; oral spines constantly 6 ; 
costae 20 (average) ; median area of fusion wide, obscuring the outlines of the inner 
two-thirds of the costae ; avicularia variable in occurrence, large (o-20 to 0*30 mm. 
diameter), with a sht-like or irregularly polygonal aperture, smaller in the young 
than in the adult stages of zoarial growth ; ovicells hyperstomial, large, globular ; 
young zooecia with fewer (about 14-16) costae ; ancestrula about 0*30 mm. long. 

Remarks. Voigt recently (1949 : 37) designated a neotype for the species, the 
holotype having been lost in a fire. The well-preserved new material, from the 
same horizon and the same and different locahties as the original specimens, differs 
mainly in the number of avicularia present. They are apparently much more 
numerous than in the original material in which they were rare 

H, viginticostaia Voigt is distinguished from H, sexspinosa Lang by its larger 
number of costae and its wide median area of fusion. Also the orifice of the former 
is apparently higher than wide, contrasting with that of H, sexspinosa which is 
consistently wider than high. 

Strati GRAPHICAL distribution. Senonian, zones of G. [A.I quadrata and B, 
mucronata in Germany. 

Specimens. None in the collections. 



Genus LEPTOCHEILOPORA Lang 

?i852 Reptoporella d'Orbigny, pi. 717, figs. 6, 7 ; 1853, p. 474 ; 1854, p. 1097. 

?i857 Repteporella [sic] : Pictet, p. iii. 

19006 Crihrilina (Typica) : Canu, p. 447 
19006 non Membranipora : Canu, p. 449. 

1910 Crihrilina : Brydone, p. 391 [p)artim\. 

1912 Crihrilina : White, p. 43 [p>artirn\, 

19146 Crihrilina : Brydone, p. 97 [partini\. 

1916a Leptocheilopora Lang, p. 396. 

1917 Crihrilina : Brydone, p. 51 \partim — C. tumuliformis only]. 

?i9i7 Reptoporella : Lang, p. 172. 

1917 Leptocheilopora : Lang, p. 172. 

1921 Leptocheilopora : Lang, pp. Ixii, Ixv, 68. 

?i92i Reptoporella : Lang, p. Ixv. 

1925 Barroisina : Levinsen, p. 384 \partim — B, galeata only]. 

1930 Leptocheilopora : Voigt, p. 496. 

1930 Leptocheilopora : Gaster, table opp. p. 340. 

1935 Leptocheilopra : Bassler, pp. 30, 138. 

1943 Leptocheilopora : Gillard, pp. 186, 187 [probably par/im — ? non L, regularis (d'Orbigny)]. 
1953 Leptocheilopora : Bassler, p. G188. 
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Type Species. Leptocheilopom tenuilabrosa Lang, 1916a : 397. Senonian, zone 
of Marsupites testudinarius (subzone unspecified). Brighton, Sussex. 

Emended Diagnosis. Pelmatoporinae with no median process on the apertural 
bar ; no proximal oral shield ; avicularia absent or only very occasionally 
developed. 

Remarks. Lang (1921 : 71), followed by Bassler (1953 : G188), suggested that 
Reptoporella d'Orbigny may be a synonym of Leptocheilopora Lang, but this cannot 
be decided until d'Orbigny’s material of Reptoporella regularis d'Orbigny (1853 : 475, 
pi. 717, figs. 6, 7), the type species of Reptoporella, has been restudied. (See discus- 
sion of species of uncertain systematic position p. 118.) 

Leptocheilopora as here de^ed is placed in the subfamily Pelmatoporinae. Four 
species are recognized : L. magna Lang and L. vulnerata (Brydone) are, as yet, 
known only from the Lower Maastrichtian or highest Senonian, L,filliozati (Brydone) 
occurs throughout the zones of G, [yl.] quadrata and 0 . pilula, and L. tenuilabrosa 
Lang is recorded from the zones of Marsupites and Micraster cor-anguinum. 

Stratigraphical distribution. Senonian, zone of M, cor-anguinum to zone of 
B. mucronata, and Maastrichtian, zone of Ostrea lunata in England, zone of Belemnella 
lanceolata mut. sumensis or zone of B. junior in Germany. 

Key to the Species of LEPTOCHEILOPORA 

(I) Leptocheilopora with zooecia of large size (Lz = o-8o to i«oo mm., Iz = 0-50 to 
0*66 mm.) ; orifice of constant form with marked proximal-lateral constrictions 

I. L, magna Lang 

(II) Leptocheilopora with zooecia of small size (Lz = less than 0*75 mm.). 

(A) Primary ovicells costate ; costae 17-22, (11-15 in young zooecia) ; intercostal 

spaces distinct ; apertural bar broadly triangular, usually somewhat curved 
proximally ; large, vicarious, spatulate avicularia may occur in the adult 
stages of some zoaria . . . . . . 2. L, tenuilabrosa Lang 

(B) Primary ovicells smooth. 

(1) Lz = 0-55 to 0*75 mm., lz = 0*35 to 0*55 mm. ; orifice of variable shape, 

but often with proximal-lateral constrictions (hr = 0-12 to 0-17 mm., 
lr = o*i2 to o*i6 mm.); oral spines 4; costae 12-18, well defined; 
often with a median ridge on the frontal shield ; ovicells without lateral 
slits . . . . . . . -3- L, filliozati (Brydone) 

(2) Lz = 0*42 to 0*50 mm., lz = 0*31 to 0*35 mm. ; orifice small, of fairly 

constant size (hr = o-io to o-i2 mm., Ir = 0*09 to o-ii mm.) ; usually 
lacking proximal-lateral constrictions ; oral spines 7 ; frontal shield flatly 
arched without a median ridge; costae 11-15, flat, closely placed; 
ovicell with small lateral slits . . . . 4. L. vulnerata (Brydone) 

Reptoporella regularis d'Orbigny, previously assigned to Leptocheilopora, and Lepto- 
cheilopora longuessensis Lang are of uncertain systematic position and are omitted 
from the above key. 



1916a 

?i9i6a 



I. Leptocheilopora magna Lang 
(PI. 6, figs. 1-7 ; Text-figs. 42, 43) 

Leptocheilopora magna Lang, p. 396. 

Leptocheilopora languessensis [sic] Lang, pp. 396, 397. 
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?i92i Leptocheilopora longuessensis i Lang, p. 76. 

1921 Leptocheilopora magna Lang : Lang, p. 77, pi. 2, fig. 9 ; text-fig. 38. 

1925 Barroisina galeata Levinsen, p. 385, pi. 6, fig. 67. 

1930 Leptocheilopora magna Lang : Voigt, p. 496 [partim], pi. 27, fig. 5 [probably non 
fig- 4]- 

Holotype. D. 1 9623. Incomplete zoarium with ancestrula, encrusting a frag- 
ment of echinoid test. Horizon given as '' Senonian, Campanian, zone of B. mucro- 
nata, Liineburg, Hanover Germany — very probably Maastrichtian. F. Mockler 
Collection. 




0*5 mm. 

I ! I I I I 

Fig. 42. Leptocheilopora magna Lang, D.38919. Adult zooecium with widely exposed 
gymnocyst and marked proximal-lateral constrictions in the orifice. 



Emended diagnosis. Leptocheilopora with zooecia of large size (Lz = o-8o to 
i-oo mm.) ; costae 12-17 ; orifice with marked proximal-lateral constrictions. 

Description. Zoarium encrusting, unilaminar. Adult zooecia large, broadly 
oval, each with a single, fairly large, distal communication pore. Orifice higher than 
wide, rounded distally and laterally with marked proximal-lateral constrictions, the 
proximal margin often well curved proximally. Oral spines 4, small, unmodified. 
Frontal shield wide and flat. Costae 12-17, flat, tapering inwards where their distal 
ends may be traced across the wide median area of fusion. No lateral costal fusions. 
Very small pelmata, usually obscured by wear, along the mid-line of each costa. 
Apertural bar usually a little wider than the most distal costae, flat, smooth and 
curved proximally, with no median process. Gymnocyst often almost obscured by 
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the close placing of the zooecia, but usually visible proximally to the frontal shield, 
and occasionally widely exposed all round the frontal shield (Text-fig. 42). No 
interzooecial secondary tissue. 

Avicularia absent. Primary ovicells large, prominent, hyperstomial, smooth, 
globular, apparently composed of a smooth endooecium and a costate ectooecium 
which is usually incomplete and marginal. Young zooecia small, with only 10 costae. 
The orifice lacks the proximal-lateral constrictions characteristic of the orifices of 




0*5 mm. 
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Fig. 43. Leptocheilopora magna Lang, D.38918. Orifice and broken ovicell resting on 
the proximal part of frontal shield of succeeding zooecium. The specimen is partly 
obscured by matrix. 



adult zooecia, and is less markedly higher than wide. Oral spines 4, more prominent 
than in the adult zooecia. Frontal shield flatly arched, with only a very small 
amount of g5mmocyst exposed proximally to it. 



Measurements. 



Adult zooecia Lz = o*8o to i*oo mm. 

Iz = 0*50 to 0*66 mm. 
hr = 0*21 to 0*24 mm. 
Ir = o*i8 to 0-21 mm. 
Young zooecia Lz = 0-50 mm. 

lz = 0*27 mm. 
hr = 0*15 mm. 

Ir = 0*12 mm. 
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Remarks. The holotype, D. 19623, and paratype, D.19622, have been re- 
examined. The former has the ancestrula imperfectly preserved, and outside the 
first ring of zooecia the range in number of costae, 12-17, is the maximum yet 
recorded for L, magna. In this specimen the measurements are ; Lz = 0*90 to 
i-oo mm., lz = 0*56 to o-66 mm., hr = o-2i mm., Ir = o-i8 mm. The dimensions 
of the orifice are very constant. All zooecia of the holotype are apparently non- 
oviceUed. 

Paratype D. 19622 is a much damaged and worn zoarium with only the ancestrula 
and surrounding rings of young zooecia preserved ; the majority of the zooecia are 
thus small. 

Two specimens, D.38918 and D. 38919, labelled by Voigt as L, magna Lang, have 
also been re-examined. The zooecia of the former are slightly larger and possess a 
few more costae than those of the latter. Imperfectly preserved ovicells are present 
in both specimens. 

Voigt (1930 : 496, pi. 27, figs. 4, 5) assigned two specimens to L. magna Lang. I 
accept the specimen shown in fig. 5 as belonging to the species, but that shown in 
fig. 4 has a very marked series of short, slot-like intercostal spaces, a feature which I 
have not found in the specimens of L, magna available to me. I have therefore 
tentatively excluded that specimen from the synonymy of the species. 

In agreement with Voigt (1930 : 496), Barroisina galeata Levinsen is regarded as 
synonymous with Leptocheilopora magna Lang. Levinsen (1925 : 385, pi. 6, fig. 67) 
referred to the “ rib area [frontal shield] ... of 7-9 pairs of flat ribs to its 
'' high, rounded, strongly arched '' ovicells, and to the absence of avicularia — all 
characteristic of L. magna. 

The imperfectly preserved ovicells which occur in D.38918 and D.38919 are 
apparently ribbed or costate marginally, and seem to consist of two layers interpreted 
as a smooth endooecium partly covered by a costate ectooecium. The primary 
ovicell of L. magna Lang is smooth, but this primary layer (the endooecium) may 
be partly covered secondarily by an outer layer (the costate ectooecium). This 
feature could lead to confusion with L, tenuilabrosa Lang, in which the primary 
ovicell is costate, consisting of one layer only. However, the very large size of L. 
magna Lang and its very distinctively shaped orifice (pliophloeanj^ serve to dis- 
tinguish it clearly from other species of Leptocheilopora, 

Leptocheilopora longuessensis Lang is provisionally included in the synonymy of 
L, magna Lang. The diagnoses given by Lang (1916a : 396 ; 1921 : 76) are based 
only on the interpretation of a poor photograph of the holotype in the Canu Collec- 
tion. From the photograph it is possible to determine only that the zoarium is that 
of an encrusting, unilaminar Leptocheilopora ; the zooecia are broadly oval with 
flatly arched frontal shields possessing fairly numerous (probable about 16) costae ; 
the orifice is longitudinally elongate and distally and laterally rounded with proximal- 
lateral constrictions and 4 somewhat enlarged oral spines. It is very probable that 
the zooecia shown in the photograph are close to the ancestrula, as those near the 
base of the zoarial fragment are much smaller than those near the outer edges. This 
being so it is very uncertain whether the smaller size of the zooecia can have much 

1 See Lang, 1921 : xlvii, fig. log. 
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diagnostic significance — Lang (1921 : 76) gave Lz as about o-6o mm. and Iz as 
0*48 mm. The specimen could well be part of the young stage of zoarium of Lepto- 
cheihpora magna Lang. However, this opinion can only be tentative. 

Stratigraphical distribution. Maastrichtian, either zone of Belemnella 
lanceolata mut. sumensis or zone of B, junior, and Senonian, zone of Belemnitella 
mucronata. 

Specimens. D.19623. Holotype — see above. 

D. 19622. Paratype. Damaged and worn zoarial fragment encrusting a piece of 
echinoid test. Horizon, locality and collection as for the holotype. 
D.38918. Zoarial fragment encrusting a piece of siliceous sponge. Maastrichtian, 
either zone Belemnella lanceolata mut. sumensis or zone of B. junior. 
Cement factory (loose on floor), Hemmoor, Hanover, Germany. E. Voigt 
Collection. 

D. 38919. Zoarial fragment encrusting a belemnite guard. Horizon, locality and 
collection as for D.38918. 

D.39431. Two damaged zooecia only, encrusting a fragment of echinoid test. 

Senonian, zone of Belemnitella mucronata, Felpham Chalk [foreshore], 
Bognor, Sussex. 

2. Leptocheilopora tenuilabrosa Lang 
(PI. 6, figs. 8-11 ; PI. 7, figs. I, 2 ; Text-figs. 44-48) 

1916a Leptocheilopora tenuilabrosa Lang. pp. 396 397. 

1917 Leptocheilopora tenuilabrosa Lang : Lang p. 172. 

1917 Cribrilina tumuliformis Brydone, p. 51, pl. 3, figs. 7, 8. 

1921 Leptocheilopora tenuilabrosa Lang : Lang, pp. Ixii, xciii, 73, pl. 2, fig. 7 ; text- fig. 35. 

1921 Leptocheilopora gasteri Lang, pp. xciv, 71, pl. 2, fig. 6 ; text-fig. 34. 

1930 Leptocheilopora tenuilabrosa Lang : Gaster, table opp. p. 340. 

1935 Leptocheilopora tenuilabrosa Lang : Bassler, p. 138. 

1953 Leptocheilopora tenuilabrosa Lang : Bassler, p. G188, text-fig. 142, 10. 

Holotype. D. 28892. Zoarial fragment, probably with fairly young zooecia. 
encrusting a piece of echinoid test. Senonian, zone of Marsupites testudinarius 
(subzone unspecified). Brighton, Sussex. 

Emended diagnosis. Leptocheilopora with costate primary ovicell ; costae 17- 
22, (11-15 in younger zooecia) ; intercostal spaces distinct ; large, spatulate, 
vicarious avicularia may occur in the adult stages of some zoaria. 

Description. Zoarium encrusting, unilaminar. Adult zooecia broadly oval, with 
a single, oval distal communication pore. Orifice small, of variable shape ; always 
rounded distally and usually rounded laterally, but occasionally with straight sides, 
and often with slight, but distinct, proximal-lateral constrictions ; proximal margin 
straight or slightly curved proximally. A distinct median notch, probably produced 
by wear, may be present in the proximal margin of the orifice. Oral spines 4, very 
small, indistinct, grouped on the distal margin of the orifice. Frontal shield flatly 
arched, the costae curving down gently from the mid-line to meet the gymnocyst. 
Costae 17-22, flat, tapering inwards, and separated by narrow, but distinct, intercostal 
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spaces. No lateral costal fusions. Very small pelmata occur along the mid-line of 
the upper surface of each costa. Apertural bar straight, or shghtly curved proximally 
when it is very broadly triangular (the apex of the triangle directed proximally), flat, 
with no median process, and only slightly wider than the distal costae ; a very sHght 
median ridge may be present and this may be prolonged on to the frontal shield as 




Fig. 44. Leptocheilopora tenuilabrosa Lang, D.28892. Holotype. Adult zooecium with 
broken, worn, costate ovicell ; the apertural bar is slightly damaged. 



an irregular median ridge. Gymnocyst smooth, usually well exposed, except where 
the close placing of zooecia may obscure it. No interzooecial secondary tissue. 

Avicularia very large, occasional, sporadic, vicarious and spatulate with costate 
frontal shields covering the proximal part of the aperture (about 8-13 costae are 
present). The distal end of the spatulate rostrum may include a narrow calcareous 
shelf (Text-fig. 47), but, in some cases, this may be absent (Text-fig. 48). Avicularia 
have been seen only in the adult stages of two zoaria : they apparently do not occur 
in the younger stages of zoarial growth and may be absent even in the adult zones 
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of a zoarium. Primary ovicells prominent, frequent, hyperstomial, costate, tending 
to be longer than wide. The 11-13 flat, hollow costae which cover the ovicell 
apparently possess occasional minute pores along their mid-lines : the costae may 
form an ectooecium, but this is uncertain. Young zooecia smaller than the adult 
zooecia, with fewer (11-15) costae, and apparently not associated with vicarious 
avicularia. 




0 0*3 mm, 
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Fig. 45. Leptocheilopora tenuilahrosa Lang, D. 28892. Holotype. Orifice and complete 
costate ovicell of adult zooecium ; the apertural bar is broken in the middle. 



Measurements. 



Adult zooecia Lz = 0*57 to o*66 mm. 

Iz = 0*32 to 0*50 mm. 
hr = 0-12 to 0*13 mm. 
Ir = 0-13 tg 0*14 mm. 
Avicularia Lz = o-8o to 0*83 mm. 

lz = 0*33 to 0*36 mm. 
Young zooecia Lz = 0-43 to 0*52 mm. 

lz = 0*30 to 0-45 mm. 
hr = o-o8 to 0*10 mm. 
Ir = 0*10 to 0-12 mm. 



Remarks. Leptocheilopora gasteri Lang is s3monymous with L, tenuilahrosa 
Lang. The only apparent difference between the two species, which may be estab- 
lished on the specimens available in the collections of the British Museum (Natural 
History), is in the range in number of costae : 16-18 for the former and 11-15 for 
the latter. The dimensions of the zooecia, and particularly of the orifices, are very 
similar and both species have costate ovicells. Lang (1921 : 71, 72) mentioned and 
figured what he regarded as '' rather obvious, irregular lateral costal fusions '' in 
L, gasteri. The available specimens labelled by him as L. gasteri are worn, but the 
costae are clearly separated by narrow sht-hke intercostal spaces (Text-fig. 46). 
Uneven wear, possibly combined with a certain amount of secondary calcification 
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during fossilization, has apparently produced small hollows and slight, irregular 
accumulations of calcium-carbonate in the narrow spaces between the costae. 
These might easily be misinterpreted as incipient lateral costal fusions The same 
feature occurs occasionally in the specimens which he assigned to L tenuilabrosa 




Fig. 46. Leptocheilopora tenuilabrosa Lang, D.29901. Holotype of L. gasteri Lang. 
Adult zooecium with costate ovicell, with four minute oral spine-bases grouped on distal 
margin of orifice. 



Lang (1921 : 73) regarded Cribrilina tumuliformis Brydone (1917 : 51, pi- 3, figs. 
7, 8) as synonymous with Leptocheilopora tenuilabrosa. Examination of Brydone's 
figured specimens of Cribrilina tumuliformis confirms this opinion. The range in 
number of costae in Brydone's specimens, S.M., B.36338--39, is, however, 17-22, and 
in both zoaria large, spatulate, vicarious avicularia are present. Yoimg zooecia are 
also preserved and these are more closely similar to the zooecia of the holotype of 
L. tenuilabrosa (D.28892) and to those of the paratype (D.21210) than are the adult 
zooecia. It seems probably that Lang's specimens lack the fully developed adult 
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stages of zoarial growth. In S.M., B.36339 a complete but small normal zooecium 
is regenerated inside a larger, damaged individual. 

The very unusual vicarious, costate avicularia which may be present are particu- 
larly diagnostic of L. tenuilabrosa. Even where avicularia are absent, as they may 
be in some zoaria, the costate primary ovicell clearly distinguishes the species. 
Dr. Hastings kindly sent me the following note : Vicarious avicularia with a 

costulate frontal shield are found in some recent species of Figularia. I have seen 
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Figs. 47, 48. Leptocheilopora tenuilabrosa Lang. 

(47) S.M., B.36339. Figured Brydone (1917, pi. 3, fig. 8) as Cribrilina tumuliformis. 
Adult zooecium with costate ovicell (the ovicell of the preceding zooecium is also shown 
covering the proximal end of the zooecium) and a large, vicarious avicularium with 
costate frontal shield. 

(48) S.M., B.36338. Figured Brydone (1917, pi. 3, fig. 7) as Cribrilina tumuliformis. 
Vicarious avicularium with typically spatulate rostrum and costate frontal shield. 
Small spine-bases may occur near the distal end of the aperture. 

them in the type material of F, philomela Busk sp., where they were also observed 
by Harmer (1902 : 239) ; and in the specimen of F, spatulata (Calvet) collected by 
the Discovery Expedition (Stat. 47, i mile west of Shag Rocks, South Georgia, 
199 m.).*' Osbum (1950, p. 188, pi. 29, fig. i) described and figured a new Recent 
species, Colletosia bellula, in which the primary ovicell is small . . . 
smooth . . . ; it soon becomes covered by an ectooecium which is composed of 
three or four pairs of radiating costules similar to those of the front and with similar 
lacimae [intercostal spaces]. . . . 

Stratigraphical distribution. Senonian, zones of M. cor-anguinum and 
Marsupites. 

Specimens. D.28892. Holotype — see above. 
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D.2I2I0. Paratype. Zoarial fragment encrusting a piece of echinoid test. 

Senonian, zone of Marsupites [subzone unspecified]. Roke Farm, south- 
east of Odiham, Hampshire. L. Treacher Collection. 

D. 29901. Holotype of L, gasteri Lang. Zoarial fragment encrusting a piece of 
Inoceramus shell. Senonian, zone of M. cor-anguinum. Pit in Houndean 
Bottom, west of Lewes, Sussex. 

D. 29902. Paratype of L, gasteri Lang. Zoarial fragment encrusting a piece of 
Inoceramus shell. Horizon, locahty and collection as for D.29901. 
D.40931. Another fragment of D.29902. 

Other material 

S.M., B.36338. Large, well-preserved zoarial fragment, encrusting a piece of 
echinoid test. Figured by Brydone (1917, pi. 3, fig. 7) as Crihrilina 
tumuliformis, Senonian, zone of M, cor-anguinum. Leaves Green, 
Kent. R. M. Brydone Collection. 

S.M., B.36339. Large, well-preserved zoarial fragment encrusting a piece of 
echinoid test. Figured by Brydone (1917, pi. 3, fig. 8) as Crihrilina 
tumuliformis, Senonian, horizon and collection as for S.M., 
2*36338. Gravesend, Kent. 

3. Leptocheilopora filliozati (Brydone) 

(PL 7, figs. 3, 4 ; PL 8 ; Text-figs. 49, 50) 

1910 Crihrilina filliozati Brydone, p. 391, pi. 30, figs. 9, 10. 

1912 Crihrilina filliozati Brydone : White, p. 43. 

1916a Leptocheilopora filliozati (Brydone) Lang, p. 396. 

1916a Leptocheilopora arcuata Lang, pp. 396, 397. 

1921 Leptocheilopora filliozati (Brydone) ; Lang, pp. xcii, 76. 

1930 Leptocheilopora arcuata Lang : Caster, table opp. p. 340. 

1930 Leptocheilopora filliozati (Brydone) : Caster, table opp. p. 340. 

1943 Leptocheilopora arcuata Lang ; Cillard, p. 187. 

Lectotype. (Chosen by Lang, 1921 : 77.) S.M., B.36167, the specimen figured 

by Brydone, 1910, pi. 30, fig. 9. Zoarium, with ancestrula, encrusting a fragment 
of echinoid test. Senonian, zone of 0, pilula, subzone of E. scutata var. depressula. 
Locality 932 of Brydone, lower part of old pit and road cutting at Mount Pleasant, 
on the road to Micheldever, Andover, Hampshire. R. M. Brydone Collection. 

Emended diagnosis. Leptocheilopora with zooecia of variable size (Lz = 0*55 to 
0*75 mm., lz == 0*35 to 0*55 mm.) ; orifice of variable shape but usually with 
proximal-lateral constrictions ; frontal shield fairly well arched with 12-18 well- 
defined costae and often with a median ridge ; ovicells smooth, without lateral slits. 

Description. Zoarium unilaminar, encrusting. Adult zooecia broadly oval, 
closely placed. A large distal communication pore and two or three round lateral 
communication pores are present. Orifice always slightly higher than wide, of fairly 
constant dimensions, rounded distally and laterally, with proximal-lateral constric- 
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tions present but seldom pronounced as in Leptocheilopora magnay proximal margin 
usually gently curved proximally. The shape of the orifice varies proximally, where 
the proximal-lateral constrictions may not be distinct and the proximal margin may 
vary from straight to proximally curved or, occasionally prominently “ V * '-shaped ; 
the absence of the constrictions may be due to wear. Oral spines 4, slightly thick- 
ened, equally spaced on the margin of the orifice. Frontal shield gently arched. 
Costae 12-18, distinct, but often very closely placed, rounded at their outer ends and 



Fig. 49. Leptocheilopora filliozati (Brydone), D. 28294. Holotype of L. arcuata Lang. 
Adult zooecium with median ridge on frontal shield and large distal and lateral 
communication pores. 

tapering inwards where they may be traced across the median area of fusion which 
is of variable width. No lateral costal fusions. In well-preserved specimens some 
costae show three (possibly four) very small pelmata along their mid-line. This 
feature is easily obscured by wear and possibly also by deposition of calcium- 
carbonate during fossihzation, and may thus not be visible. Apertural bar often 
V "-shaped, the apex pointing proximally, not much wider than the distal costae, 
smooth except for a slight median ridge which is often prolonged down the mid-line 
of the frontal shield. Gymnocyst not much exposed laterally, but often visible 
proximally to each frontal shield. No interzooecial secondary tissue, 

Avicularia apparently absent. Ovicells prominent, globular, but tending to be 
slightly pointed distally and flattened in front, h5q)erstomial, smooth, without lateral 
slits, and generally longer than wide. The lateral pair of oral spines may flank the 
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entrance to the ovicell. Young zooecia and ancestrulae smaller than the adult 
zooecia, usually with 6 oral spines, and less often 5 or 4 in the slightly later stages 
of zoarial growth. There are generally fewer costae (8-12) than in the adult. The 
orifices, in the young stages, tend to have less marked proximal-lateral constrictions. 



Measurements. 



Adult zooecia Lz = 0*55 to 0*75 mm. 

Iz = 0*35 to 0*55 mm. 
hr = 0-12 to 0-17 mm. 
Ir = 0*12 to o-i6 mm. 
Young zooecia Lz = 0*33 to 0-54 mm. 

lz = 0*22 to 0-37 mm. 
hr = 0*09 to 0*15 mm. 
Ir = o*o8 to 0*13 mm. 
Ancestrulae Lz = 0*28 to 0-36 mm. 

lz = 0*17 to 0*25 mm. 
hr = 0*09 to o-io mm. 
Ir = 0*07 to o-io mm. 



Remarks. Leptocheilopora arcuata Lang is a junior synonym of L. filliozati 
(Brydone). Of the specimens in the British museum (Natural History) collections 
available to Lang, he assigned only D. 29900 to L, filliozati (Brydone). The specimen 
was presented in December, 1919 but was not mentioned by Lang in his 1921 
catalogue. Measurement and comparison of this specimen with those assigned by 
Lang to L, arcuata suggested their synonymy, and this was confirmed by a detailed 
examination of Brydone's figured specimens of L. filliozati, S.M., B. 36167-68. 
Among the nineteen zoaria examined, the adult zooecia of D.39425 and D.39432 
were found to be shghtly larger than normal and to possess slightly more costae 
(16-18). These specimens are therefore only tentatively referred to L. filliozati 
(Brydone). 

It is of interest to note that the number of costae is not necessarily greater in 
more adult zooecia, but that occasionally the reverse may be true. For example, 
in the ancestrula of D. 28894 there are apparently 12 costae, but the zooecia of the 
first growth ring, although larger, have only 9 or 10 costae each ; again, the largest 
zooecia of the holotype, and of paratypes D.4279, D. 28893 and D. 28895 have the 
fewest costae. The zooecium shown in PI. 8, fig. i is distorted and of exceptional 
length (Lz = 1-30 mm., lz = 0*30 mm., hr = o-i6 mm., Ir = 0*14 mm.), in this 
case there are 35 costae. 

In Leptocheilopora filliozati (Brydone) Lz appears to vary less than lz, possibly 
because the width of a zooecium is more directly affected by restrictions imposed on 
it over a limited substratum. Apparently the development of the orifice is not 
usually restricted by normal growth conditions : thus, not only does hr shghtly 
exceed Ir, except in a very few instances where the two measurements are equal, but 
the maximum measurements also vary only a httle and usually in proportion to one 
another. Even in the case of the abnormally long zooecium mentioned above the 
dimensions of the orifice are normal. The measurements of the orifice are therefore 
important diagnostically, although the orifices of zooecia of the same and of different 
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zoaria may apparently vary in shape. This feature is illustrated by the following 
diagram (Text-fig. 50) of orifices from some of the specimens examined. Variation 
also occurs in the shape of the apertural bars. In both cases, some of the variation 
may be due to wear. 

Leptocheilopora filUozati (Brydone) is smaller than L, magna, and lacks the constant 
form of the orifice of that species. It is easily distinguished from L. tenuilabrosa 
which has costate ovicells. The greater size and number of costae, and the fewer (4) 
oral spines in the adult zooecia of L. filUozati distinguish it from L, vulnerata 
(Brydone), which also has a different apertural bar and small lateral slits in the 
ovicell. L, filUozati is also characterized by the frequent development of an irregular 
median ridge on the frontal shield. 




D.39429 D.39430 D.29900 D.39428 D.28294 D.39424 



Fig. 50. Leptocheilopora filUozati (Brydone) — variation in the shape of the orifice. 



Stratigraphical distribution. Senonian, (? zone of B. mucronata), zones of 
G, \A,~\ quadrata and 0 . pilula, subzones of E, scutata var. cincta and E, scutata var. 
depressula. 

Specimens. D.28294. Holot}q)e of L, arcuata Lang. Incomplete zoarium with 
ancestrula encrusting a fragment of echinoid test. Senonian, zone of G, [A,] 
quadrata. Cliffs between Rottingdean and Saltdean, east of Brighton, Sussex. 



D.4279. Paratype of L. arcuata Lang. Zoarial fragment with ancestrula 
encrusting a piece of echinoid test. Senonian, zone of G. [A,] 
quadrata. East Hamham, south of Salisbury, Wiltshire. W. Gamble 
Collection. 

D.4290. Paratype of L, arcuata Lang. Zoarial fragment encrusting a piece of 
echinoid test. Horizon, locality and collection as for D.4279. 

D.4296. Paratype of L. arcuata Lang. Zoarial fragment encrusting a piece of 

echinoid test. Horizon, locality and collection as for D.4279. 

D.28893-94. Two paratypes of L. arcuata Lang. Zoarial fragments encrusting 
pieces of echinoid test. Senonian, zone of 0 , pilula, subzone of E, 
scutata var. depressula. Cliffs between last groyne east of Rottingdean 
Gap and Saltdean, east of Brighton, Sussex. 

D.28895. Parat5pe of L, arcuata Lang. Zoarial fragment encrusting a piece of 
echinoid test. Senonian, zone of 0 , pilula, subzone of E, scutata var. 
cincta. Pit on East Hill, Rottingdean, east of Brighton, Sussex. 

D.29900. Zoarial fragment encrusting a piece of echinoid test. Horizon, 
locality and collection as for D.28893-94. 

D.39424, D. 39426-28. Four zoarial fragments encrusting pieces of echinoid test 
(D.39424 with ancestrula). Senonian, zone of G, [A,] quadrata. 



ii6 CRETACEOUS CRIBRIMORPH POLYZOA (PELM ATOPORIN AE) 



PD.39425. 

D.39429. 

D-39430. 

PD.39432. 

D.40932. 

040933-35* 

D.40936-38. 

D.40939. 



Pit 15 of Gas ter, about one-third of a mile south-south-east of 
Salvington Windmill, and north of Hill Cottages, Salvington, Sussex. 
Zoarial fragment encrusting a piece of echinoid test. Horizon, 
locality and collection as for D.39424. 

Zoarial fragment encrusting a piece of echinoid test. Senonian, zone 
of G. [A,] quadrata. Pit 26 of Gaster, South Woodleighs Pit, east of 
gravel pit, north-east of Woodleighs Lodge, about half a mile west of 
Pit 24 of Gaster, Wamingcamp, north-east of Arundel, Sussex. 
Zoarial fragment encrusting a piece of echinoid test. Horizon, 
locality and collection as for D.39424. 

Incomplete zoarium encrusting a piece of echinoid test. Senonian, 
zone of B. mucronata. Pit 8 of Rowe, south of Nodewell, Freshwater, 
Isle of Wight. 

Incomplete zoarium encrusting a piece of echinoid test. Senonian, 
zone of 0. pilula, subzone of E, scutata var. cincta. Pit 87 of Gaster, 
near cart-track to Newlands Bam, north end of East Hill, Rotting- 
dean, Sussex. 

Three incomplete zoaria encrusting fragments of echinoid test, the 
latter poorly preserved. Senonian, zone of 0, pilula, subzone of E, 
scutata var. depressula. Section 113 of Gaster, cliffs between last 
groyne east of Rottingdean Gap and Saltdean, Sussex. 

Three incomplete zoaria encrusting fragments of echinoid tests. 
Senonian, zone of G. [4.] quadrata. Pit 200 yards north of Trumley 
Copse, Lavant, Sussex. 

Incomplete zoarium encrusting a piece of echinoid test. Senonian, 
zone of G, [A,] quadrata, Halnaker Chalk Pit, half a mile south of 
Halnaker Windmill, Boxgrove, Sussex. 



Other material. S.M., B.36167. Lectotype, labelled by Mr A. G. Brighton. 
“ Cribrilina filliozati Brydone [S30itype] See above. 

S.M.,B.36i 68. Zoarial fragment encrusting a piece of echinoid test. Labelled by 
Mr. A. G. Brighton “ Cribrilina filliozati Brydone [S3mtype] 
Senonian, zone of G, [4.] quadrata, Locahty 1054 of Brydone, Pit 
near a lane about one-eighth of a mile north-east of the Black Horse 
Inn, West Titherley, Hampshire. R. M. Brydone Collection. 



4. Leptocheilopora vulnerata (Brydone) 

(PI. 9, figs. I, 2 ; Text-fig. 51) 

19146 Cribrilina vulnerata Brydone, p. 97, pi. 4, figs. 3, 4. 

1916a Leptocheilopora vulnerata (Brydone) Lang, p. 396. 

1921 Leptocheilopora vulnerata (Brydone) : Lang, pp. xc, 70. 

Lectotype. (Chosen by Lang, 1921 : 70.) S.M., B.36271, the specimen figured 

by Brydone, 1914, pi. 4, fig. 3. Maastrichtian, zone of Belemnella lanceolata (0. 
lunata Chalk). Trimingham, Norfolk. R. M. Brydone Collection. 
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Emended diagnosis. Leptocheilopora with small zooecia (Lz = 0-42 to 0*50 mm., 
Iz = 0-31 to 0*35 mm.) ; orifice small, of fairly constant size (hr = o*io to o*i2 mm., 
Ir = 0-09 to o-ii mm.) ; oral spines 7 ; costae 11-13, wide, distinct ; no intercostal 
spaces ; apertural bar triangular, produced slightly in the mid-line and sloping 
down to the proximal margin of the orifice ; ovicells smooth with small lateral slits. 

Description. Zoarium encrusting, unilaminar. Adult zooecia broadly oval, 
closely placed, with a single, large, oval distal communication pore and one or more 




O 0*4 mm. 



Fig. 51. Leptocheilopora vulnerata (Brydone), S.M., B.36271. Lectotype. Adult 

zooecium with seven oral spine-bases, prominent curved facet on apertural bar, 
distinctly rimmed small pelmata, and large distal — and smaller lateral — communica- 
tion pores. 



smaller, oval lateral communication pores. Orifice small, distally and laterally 
rounded with a straight proximal margin ; slight proximal-lateral constrictions may 
be present. Oral spines 7, symmetrically and evenly spaced. Frontal shield flat or 
very gently arched, but descending steeply at the margins to meet the gymnocyst. 
Costae 11-13, wide, tapering inwards, distinct, closely placed. No intercostal spaces 
or lateral costal fusions. Three or four small pelmaia with distinct, low rims occur 
on each costa ; they decrease in size inwards from the outer ends. Apertural bar 
triangular, with the apex pointing proximally and produced shghtly in the mid-line : 
there is a prominent, curved facet on its descending distal side. Gymnocyst occa- 
sionally slightly exposed proximally to the frontal shield, but often obscured by the 
close placing of the zooecia. 
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Avicularia apparently absent. Ovicells smooth, large, prominent, hyperstomial, 
globular, with small lateral shts. Young zooecia smaller than the adult zooecia, but 
otherwise similar, with 7 oral spines and 9-12 costae ; the orifice is only slightly 
smaller than in the adult zooecia. Ancestrula very small, generally obscured. 

Measurements. Adult zooecia Lz = 0-42 to 0-50 mm. 

Iz = 0-31 to 0*35 mm. 
hr = 0*10 to 0*12 mm. 

Ir = 0-09 to o-ii mm. 

Young zooecia Lz = 0-30 to 0-32 mm. 

lz = 0-19 to 0-25 mm. 
hr = 0*10 mm. 

Ir = 0*07 to 0*10 mm. 

Ancestrula Not measurable. 

Remarks. Leptocheilopora vulnerata (Brydone) is distinguished from other species 
of the genus particularly by its small zooecial size, its constant number of oral spines, 
its relatively constant number of costae, and by the form of its apertural bar. The 
small lateral shts in the ovicell are also apparently pecuhar to L, vulnerata (Brydone). 

The lectotype, S.M., B.36271, and the other specimen originally figured by 
Brydone (1914&, pi. 4, fig. 4) S.M., B.36272, have been examined. Both are 
exceptionally well preserved and therefore retain very detailed characters such as 
the small, rimmed pelmata on the costae. 

Lang (1921 : 70) doubted whether this species should be included in Leptocheilopora, 
but examination of Brydone's specimens shows that the species is accurately placed 
there and that Lang was mistaken in classif5dng the genus in the group of the 
cribrimorph Polyzoa lacking pelmata. 

Stratigraphical distribution. Maastrichtian, zone of Belemnella lanceolata 
[Ostrea lunata Chalk) and ? upper part of zone of J5. mucronata — Brydone (1914& : 97) 
stated This species is abimdant in the Trimingham Chalk and occurs sparingly in 
the Weyboume Chalk 

Material. S.M., B.36271. Lectot3rpe, labelled '' Crihrilina vulnerata (Brydone) 
[Syntype] See above. 

S.M., B.36272. Zoarium, with ancestrula, encrusting a piece of echinoid test. 

Labelled “ Crihrilina vulnerata (Brydone) [S5mtype] Horizon, 
locality and collection as for the lectotype. 

PN.C.M.76.937 (28/1). Zoarial fragment with young zooecia encrusting a test of 
Car diaster ananchytis (Leske). Senonian, zone of B. mucronata. 
Thorpe St. Andrews, Norwich, Norfolk. R. M. Brydone Collection. 

Species of Uncertain Systematic Position Previously Assigned to 

LEPTOCHEILOPORA 

(i) Leptocheilopora longues sensis Lang. 

1916a Leptocheilopora languessensis Lang, pp. 396, 397. 

See remarks under Leptocheilopora magna Lang (p. 106). 



CRETACEOUS CRIBRIMORPH POLYZOA (PELM ATOPORIN AE) 119 



(2) Reptoporella regularis d'Orbigny. 

1852 Reptoporella regularis d'Orbigny, p. 717, figs. 6 , 7. 

1853 Reptoporella regularis d'Orbigny : d’Orbigny, p. 475. 

1854 Reptoporella regularis d'Orbigny : d'Orbigny, p. 1097. 

Remarks. Lang (1916a : 397 ; 1921 ; 70) tentatively referred Reptoporella 

regularis d'Orbigny to Leptocheilopora, However, the placing of d'Orbigny's species 
cannot be at all certain without actual material being examined. The figures show 
a cribrimorph polyzoan with prominent hyperstomial ovicells and distal to each a 
smaller round structure with a median proximal pore. Lang (1916a) regarded this 
as the distal communication pore, but this is usually only visible at the edges of a 
zoarium where the distal walls of the zooecia may be clearly exposed. The structure 
might even be avicularian. As Lang stated (1921 : 71), '' The structure and 
systematic position of the species, ... as of the genus Reptoporella of which 
R. regularis is the genotype, remains conjectural 

I do not agree that Memhranipora crenulata d'Orbigny (1852, pi. 728, figs. 13-15 ; 
1853 : 547 ; 1854 : 1093) is, as suggested by Canu (1900& : 449) synonymous with 
Reptoporella regularis d'Orbigny. Gillard (1943 : 186) also disagreed with Canu on 
this point, and stated '' la figure de d'Orbigny a ete exagerement retouch^e au 
point de prater aux plus graves confusions. Les septules distales ont ete reproduites 
a Textremite de chaque zoecie, si bien que Canu a pu supposer que chaque hgnee 
zoeciale debut ait par un avicellaire intercale.'* 

Evidently Gillard assigned several specimens, from the Upper Campanian of the 
Royan area, to Leptocheilopora regularis (d'Orbigny) as he also stated (1943 : 186), 
'' Plusieurs zoaria recueillis a Port-Marant et a la base de la falaise E. de Talmont, 
se rapportent a cette espece dont les zoecies montrent des traces d'epijies areales 
tres tenues. Lz = 700-800 ji, Iz = 350-375 /^, La [=hr] = 80 /4, la [= Ir] — 100 u.'' 



Genus PELMATOPORA Lang 

1851 Escharipora d’Orbigny, pis. 603, 684-687, 700, 703 [partim]. 

1852 Escharipora: d'Orbigny, p. 221 [partim]. 

1852 Semiescharipora d'Orbigny, pis. 7 17-7 19 [partim]. 

1853 Semiescharipora : d'Orbigny, p. 479 [partim]. 

1854 Escharipora : d'Orbigny, p. 1097 [partim]. 

1854 Semiescharipora : d'Orbigny, p. 1097 [partim]. 
i860 Escharipora : Coquand, p. 121. 

i860 Semiescharipora : Coquand, p. 150. 

1885 Semiescharipora: Vine, pp. 116, 156. 

? 1 889a Crihrilina : Pergens, pp. 61, 69. 

1893 Crihrilina : Pergens, pp. 202, 216. 

1893 Crihrilina : Vine, pp. 316, 323, 336. 

1900a Crihrilina : Canu, p. 409. 

19006 Crihrilina : Canu, p. 445 [partim]. 

19006 Escharipora : Canu, p. 457 [partim]. 

1900 Crihrilina : Rowe, p. 341. 

1904 Crihrilina : Jukes-Browne, p. 490. 

1906 Crihrilina : Brydone, p. 300. 

1910 Crihrilina : White, pp. 55, 56. 
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1911 Cribrilina : Canu, pp. 252 [partim], 280. 

1912 Cribrilina : White, pp. 35, 43. 

1912 Cribrilina : Brydone, pp. 20, 53, 70-89, 95. 

1913 Cribrilina : Brydone, p. 436 [partini]. 

?I9I3 Cribrilina : White, pp. 24, 27, 30, 32, 38 [partim\. 

1913 Cribrilina : Lang, p. 171. 

1916a Carydiopora Lang, p. 94 [partini\. 

1916a Pelmatopora Lang, p. loi. 

1917 Cribrilina : Brydone, p. 495. 

1919c Pelmatopora : Lang, p. 107. 

1919^^ Pelmatopora : Lang, pp. 191, 197, 204, 210. 

1921 Pelmatopora : Lang, pp xcvi-xcv. 

1921 Cribrilina : Lang, p. Ivii [partim']. 

1922 Pelmatopora : Lang, p. 240. 

?I923 Cribrilina : Waters, p. 546 [partim]. 

1923 Pelmatopora : Waters, p. 555. 

?I924 Cribrillina [sic] : Bohm, p. loi. 

1924 Pelmatopora : Gaster, second of three tables opp. p. no. 

1924c Pelmatopora: Voigt, p. no. 

Iig2^d Cribrilina : Voigt, p. 236 [partim]. 

1924 Cribrilina : White, pp. 55, 62. 

? 1 925a Cribrilina: Voigt, p. 25 [^ay/im]. 

? 19256 non Pelmatopora : Voigt, pp. 98-102. 

1927 Pelmatopora : Canu & Bassler, pp. 18, 35. 

1930 Pelmatopora : Gaster, table opp. p. 340. 

1930 non Pelmatopora : Voigt, pp. 515, 544, 561. 

1935 Pelmatopora : Bassler, pp. 31, 165. 

1939 non Pelmatopora : Voigt, p. 93. 

1942 Pelmatopora : Gillard, p. 90. 

1953 Pelmatopora : Bassler, p. G192. 

1958 Pelmatopora : Didon, pp. 80, 82-85. 

Type species. Pelmatopora pero Lang, 1916a : loi. Senonian, top of zone of 
M. cor-anguinum. Medical College Pit, Epsom, Surrey. F. Mockler Collection. 

Emended diagnosis. Pelmatoporinae with or without a secondary orifice — 
where present it comprises a distal oral shield of secondary tissue tending to envelope 
the unmodified oral spines, or the oral shield may be partly formed by a pair, 
occasionally two pairs, of enlarged oral spines ; apertural bar lacking a median 
process ; avicularia variable, relatively small, rounded, sporadically distributed in 
the species in which the distal oral shield is not developed, but commonly paired 
near the orifice, large, distally pointed and directed in the species with dist^ oral 
shields. 

Remarks. All the material originally assigned to Pelmatopora by Lang has been 
re-examined. Similarly, all the specimens figured by Brydone which Lang regarded 
as Pelmatopora species have been examined. In addition a large number of speci- 
mens, particularly from the upper zones of the Senonian, in the C. T. A. Gaster 
Collection, have been incorporated in the revision. 

Lang (1922 : 241), in his remarks on Pelmatopora, was concerned primarily with 
tracing the stratigraphical relationships of the species which he recognized. The 
present revision shows that several of the species which he described are synonymous, 
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and that their stratigraphical relationships are, in some cases, different from those 
on which Lang based some of his evolutionary theory. 

Lang (1916a: : 102 ; 1922 : 251) originally distinguished 38 species of Pelmatopora. 
Voigt (19256 : 99, 100 ; 1930 : 514) subsequently described two more. Voigt's 
species are here not definitely assigned to Pelmatopora (see p. 200), and only 22 of the 
species recognized by Lang are maintained here. It has not proved necessary to 
estabhsh any new species of Pelmatopora, 

The revision is summarized by the following comparative hst of Lang's and 
present identifications. Only those specimens probably available to Lang when he 
prepared volume 4 of the Catalogue of Cretaceous Bryozoa (1922) are considered. 
The species are listed in the same order as that used by Lang in 1922. 



Lang’s identifications (1922) 

1. P. calceata, Lang 

2. P, crepidaria Lang . 

3. P. solearis Lang 

4. P. larva, sp. n. . . . 

5. P. chrysalis (d’Orbigny) 

6. P. striata (d’Orbigny) 

7. P. d'orhignyi Lang . 

8. P. pauciclavia Lang 

9. P. fragilis (d’Orbigny) 

10. P. quadrata Lang 

11. P. filliozatil. 3 ,ng 

12. P. insignis (Canu) 

13. P. suffulta (Brydone) 

14. P. gasteri Lang 

15. P. repleta (Brydone) 

16. P. interrupta (d’Orbigny) 

17. P. simplex Lang 

18. P. coryli Lang 

19. P. fecampensis Lang 

20. P. plantaris Lang 

21. P. pero Lang .... 

22. P. hrydonei Lang . . . 

23. P. quadrivolucris Lang 

24. P. marsupitum [sic] Lang . 

25. P. roedeanensis Lang 

26. P. somptingensis Lang 

27. P, gregoryi (Brydone) 

28. P. palmata Lang 

29. P, damicornis Lang . 

30. P. danktonensis Lang 

31. P. hidens Lang 

32. P. lancingensis Lang 

33. P. saltdeanensis Lang 



Present identifications 

P. calceata Lang, p. 123. 

P. crepidaria Lang, p. 125. 

P. solearis Lang, p. 127. 

P. larva Lang, p. 134 ; and P. d'orhignyi 
Lang [partim'], p. 140. 

P. chrysalis (d’Orbigny), p. 132 ; and 
P. larva Lang [partim'], p. 134. 

P. striata (d’Orbigny), p. 136. 

P. d'orhignyi Lang, p. 140. 

P, fragilis (d’Orbigny), p. 138. 

P. fragilis (d’Orbigny), p. 138. 

P. quadrata Lang, p. 143. 

P. quadrata Lang, p. 143. 

? P. suffulta (Brydone), p. 151. 

P. suffulta (Brydone), p. 151. 

P. gasteri Lang, p. 130. 

P. suffulta (Brydone), p. 15 1. 

P. chrysalis (d’Orbigny), p. 132 ; and 
P. larva Lang, p. 134. 

P. simplex Lang, p. 157. 

P. coryli Lang, p. 168. 

P. fecampensis Lang, p. 145. 

P. plantaris Lang, p. 159. 

P. pero Lang, p. 148 ; and P. hrydonei Lang 
[partim], p. 164. 

P. hrydonei Lang, p. 164. 

P. quadrivolucris Lang, p. 161. 

P. marsupitorum Lang, p. 171. 

P. marsupitorum Lang, p. 171. 

P. somptingensis Lang, p. 188. 

P. gregoryi (Brydone), p. 175 ; and P. pal- 
mata Lang [partim], p. 196. 

P. palmata Lang, p. 196. 

P. palmata Lang, p. 196. 

P. somptingensis Lang, p. 188. 

P. gregoryi (Brydone), p. 175. 

P. gregoryi (Brydone), p. 175. 

P. gregoryi (Brydone), p. 175. 
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34. P. collium Lang 

35. P. promontoriorum Lang 

36. P. ranunculoides Lang 

37. P. lacuum Lang 

38. P. gyrinoides Lang . 



P. gregoryi (Brydone), p. 175. 
P. gregoryi (Brydone), p. 175. 
P. gregoryi (Brydone), p. 175. 
P. gregoryi (Brydone), p. 175. 
P. gregoryi (Brydone), p. 175. 



Pelmatopora is distinguished from other genera of the Pelmatoporinae by the type 
of avicularia which are commonly present, and particularly by the absence of 
prominent distal or proximal oral shields. 

Stratigraphical distribution. Senonian, zones of M. cortestudinarium to 
G, \A!\ quadrata, ?zone of B. mucronata and PDanian. 



Key to the Species of PELMATOPORA Lang 

(I) Pelmatopora with unmodified oral spines. 

(A) Median area of fusion narrow ; frontal shield arched ; orifice often with 

proximal-lateral constrictions ; no lateral costal fusions ; gymnoc3rst well 
exposed ; large pelmata only. 

(1) Interzooecial secondary tissue entirely absent ; avicularia small, rounded, 

sporadic . . . . . . . . . i. P. calceata Lang 

(2) Interzooecial secondary tissue present. 

(а) Interzooecial secondary tissue only slightly developed ; avicularia 

small, rounded, tubular, in two pairs near the orifice 

2. P. crepidaria Lang 

(б) Interzooecial secondary tissue abundant ; avicularia small, rounded, 

one pair near orifice . . . . . . 3. P. solearis Lang 

(B) Median area of fusion wider. 

(1) Orifice small (hr = Ir), with marked proximal-lateral constrictions ; lateral 

costal fusions present . . . . . . . 4. P. gasteri Lang 

(2) Orifice without marked proximal-lateral constrictions. 

(a) Lateral costal fusions absent ; interzooecial secondary tissue abundant 
with marked lacunae ; gymnocyst concealed. 

(i) Large pelmata only ; frontal shield flat. 

(a') Orifice higher than wide ; avicularia small, rounded, sporadic 

5. P. chrysalis (d'Orbigny) 

(6') Orifice wider than higher. 

(a") Avicularia large, pointed ... 6. P. larva Lang 

(6") Avicularia small, rounded, sporadic, occasionally tending 
to be paired ; 25 or more costae 

7. P. striata (d'Orbigny) 

(ii) Pelmata and pelmatidia present ; frontal shield arched ; 10-15 

costae 8. P. fragilis (d^Orbigny) 

(i[)) Lateral costal fusions present ; interzooecial secondary tissue abundant. 

(i) Orifice higher than wide ; frontal shield flat ; avicularia relatively 

large, pointed, paired .... 9. P. d'orbignyiLang 

(ii) Orifice wider than high. 

(a') Avicularia large, pointed, paired. 

(a") Frontal shield arched ... 10. P. quadrata Lang 

(6") Frontal shield relatively flat. 

{a'") Apertural bar wide with slight median furrow ; 
zooecia small, costae well spaced 

1 1 . P. fecampensis Lang 
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(&'") Apertural bar narrow with slight median ridge ; 
zooecia large ; costae closely placed ; pematidia 
occasionally present . . . 12. P. pero Lang 

(6') Avicularia small, rounded, paired. 

(a") Pelmata and pelmatidia present ; i5“2o costae ; large 

zooecia ; amount of interzooecial secondary tissue vari- 
able but never markedly developed 

13. P. sujffulta (Brydone) 

(&") Pelmatidia more numerous ; Lz less than i • 00 mm. ; 
interzooecial secondary tissue markedly developed with 
conspicuous lacunae. 

(a'") Costae narrow, 16-18 . . 14. P. simplex Lang 

(6'") Costae wide, 13-16 . . 15. P. plant aris Lang 

(II) Pelmatopora with enlarged oral spines. 

(A) Two pairs of enlarged oral spines present . . 16. P. quadrivolucris Lang 

(B) Only the distal pair of oral spines enlarged. 

(1) Proximal pair of unmodified oral spine bases often still visible 

17. P. brydonei Lang 

(2) Unmodified oral spines entirely obscured by secondary tissue accumulated 
round the margin of the orifice (may be visible in early growth stages), 

{a) Avicularia small, rounded, occasional, sporadic ; zooecia small; 11-14 

costae. . . . , . . ,18. P. coryff Lang 

(6) Avicularia large, distally pointed and directed usually paired. 

(i) Enlarged distal oral spines relatively short and peg-like ; 14-20 

costae ...... 19. P. marsupitorum Lang 

(ii) Enlarged distal oral spines elongate, pointed, relatively slender, with 

a strong tendency to bifurcate — the outer horn of the bifurcation 
curving away laterally and proximally . 20. P. gregoryi (Brydone) 

(iii) Enlarged distal oral spines laterally flattened and distally expanded, 

with a marked tendency to bifurcate ,21. P. somptingensis l^ang 

(iv) Enlarged distal oral spines very broad distally and distinctly 

bilobed . . . . . . 22. P. palmata Lang 

The following species are omitted from the above key and are regarded as of 
uncertain systematic position : Pelmatopora incerta Voigt (19256 : 99, 100), P. 
grandiporosa Voigt (1930 : 514), Pelmatopora sp. Voigt (1930 : 514), Pelmatopora 
daniensis Voigt (19256 : 99, 100). They are discussed on p. 200. 



I. Pelmatopora calceata Lang 
(PI. 9, fig. 3 : Text-fig. 52) 

1916a Pelmatopora calceata Lang, p. 102. 

1919^? Pelmatopora calceata Lang : Lang, pp. 191, 196, 210, 218, 223, text-figs, i, 49. 

1921 Pelmatopora calceata Lang : Lang, p. xciv. 

1922 Pelmatopora calceata Lang : Lang, p. 254, pi. 5, fig. 6 ; text-fig. 74. 

Holotype. D.4032. Well preserved zoarial fragment encrusting a piece of 
echinoid test. Senonian, either base of zone of M, cor-anguinum or top of zone of 
M, cortestudinarium, Chatham, Kent. W. Gamble Collection. 

Emended diagnosis. Pelmatopora with no distal oral shield ; oral spine bases 
unmodified, in two pairs ; median area of fusion narrow ; pelmata present but no 
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pelmatidia ; frontal shield strongly arched ; no interzooecial secondary tissue ; 
avicularia small, apparently rounded, sporadic. 

Description. Zoarium encrusting, unilaminar. Zooecia broadly oval, sm all . 
Orifice evenly rounded distally, the sides and proximal margin straight, occasionally 
with proximal-lateral constrictions, the rim not secondarily thickened. Oral spine 
hoses 4, not enlarged, unmodified, the proximal-lateral pair placed on the distal- 
lateral curves of the orifice and not indenting its outhne. Frontal shield strongly 
arched. Costae 10-14, widely spaced at the outer ends, with no lateral costal fusions. 
Each costa bears a prominent, large pelma near its inner end. The outlines of the 
inner ends of individual costae may be traced in the narrow median area of fusion. 
Aperturcd bar straight, slightly thickened, with two prominent pelmata near the 




O 0*5 mm. 

I — I — I I i_J 

Fig. 52, Pelmatopora calceata Lang, D.4032. Holot)^e. Adult zooecium and three 

small, oval, sporadic avicularia. 

mid-line ; no median process. Gymnocyst well exposed laterally and particularly 
proximally to the frontal shield. No interzooecial secondary tissue. 

Avicularia numerous, probably variously directed, sporadic, small, rounded, 
possibly adventitious on the sides of the zooecia rather than interzooecial, though 
this is not certain. Ovicells not seen. 

Measurements. Zooecia Lz = 0*54 to 0-75 mm. 

Iz = 0*33 to 0*39 mm. 
hr = 0*12 mm. 

Ir = 0*12 mm. 

Avicularia Not measurable. 

Remarks. The only available specimen of P. calceata, the holotype, has been 
re-examined. Lang shghtly underestimated the dimensions, those of the orifice are 
particularly constant. The range in number of costae is 10-14 and not 14-16 as 
stated (Lang, 1922 : 254). The avicularia are very small and it is not possible to 
determine whether they are proximally or distally directed ; there is a slight sugges- 
tion of proximal-lateral constrictions in some avicularian apertures, possibly 
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indicating distally directed rostra which are larger than the proximal portions of 
the apertures. Lang regarded this species as a radical form. 

Stratigraphical distribution. Senonian, either base of zone of M, cor- 
anguinum or top of zone of ilf. cortestudinarium. 

Specimen. D.4032. Holot}T)e — see above. 



2. Pelmatopora crepidaria Lang 
(PI. 9, fig. 4 ; Text-figs. 53, 54) 

1916a Pelmatoporci crepidaria Lang, p. 102. 

igigd Pelmatopora crepidaria Lang : Lang, pp. 211, 222, 224, text-fig. 47. 

1921 Pelmatopora crepidaria Lang : Lang, p. xciv. 

1922 Pelmatopora crepidaria Lang : Lang, p. 255, pi. 5, fig. 7 ; text-fig. 75. 

Holotype. D.21200. Well-preserved zoarial fragment. Senonian, zone of M, 
cor-anguinum, Woburn Green, south-west of Beaconsfield, Buckinghamshire. L. 
Treacher Collection. 

Emended diagnosis. Pelmatopora with unmodified oreJ spine-bases ; no 
pelmatidia ; frontal shield very well arched ; interzooecial secondary tissue irregu- 
larly developed in small amounts particularly near the orifices ; avicularia small, 
rounded, prominent, tubular, occurring in one or two pairs near the orifice. 

Description. Zoarium unilaminar, probably always encrusting. Zooecia some- 
what elongate, oval. Orifice of equal height and width, large, evenly rounded 
distally and laterally with shght proximal-lateral constrictions and a straight 
proximal margin ; the outline of the orifice is not obscured by the accumulation of 
secondary calcareous tissue. Oral spine-hoses 4, in two pairs, widely placed, well 
developed, but unmodified and not enlarged, not indenting the outhne of the orifice. 
Secondary closure of the orifice may occur, as in the holotype. An irregular, curved, 
calcareous shelf may be formed deep in the distal half of the orifice and extend 
proximally along the lateral margins. In other zooecia the orifice may be com- 
pletely closed by an irregular lamina of secondary calcareous tissue, see PL 9, fig. 4 
and Text-fig. 54. Frontal shield well arched, elongate. Costae 11-14, closely 
spaced ; no lateral costal fusions. Each costa bears a large pelma very close to its 
inner end. Median area of fusion narrow. Apertural bar prominent, very wide, 
thickened, with a very slight median ridge and two prominent, large pelmata, one 
on either side of and close to the mid-line ; no median process developed. Gymnocyst 
smooth, somewhat obscured by the irregular, small amounts of interzooecial secondary 
tissue which are developed particularly near the orifices. The gymnocyst is usually 
exposed laterally and especially proximally to the frontal shields. The interzooecial 
valleys are deep and sharply defined. 

Avicularia very prominent but small, apparently directed distally and obliquely 
outwards from the zooecia they accompany, rounded and raised on elongate, stout, 
tubular stalks which project above the general level of the arched frontal shields. 
The avicularia are usually arranged in a proximal-lateral and a distal-lateral pair 
near the margins of the orifice : but proximal-lateral pairs occur more frequently 
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than distal-lateral pairs. Other similar, sporadic avicularia are occasionally present. 
Ovicells not seen. 

Measurements. Zooecia Lz = o*66 to o-8i mm. 

Iz = 0*35 to 0*39 mm. 
hr = 0*15 to o*i8 mm. 

Ir = 0-15 to o*i8 mm. 

Avicularia Not measurable. 

Remarks. The holotype, D. 21200, and the paratype, D.4110, have been re- 
examined. The former is a very well preserved zoarial fragment which is now 
unattached, the latter is a worn zoarial fragment encrusting a piece of echinoid test. 




Figs. 53, 54. Pelmatopora crepidaria Lang, D.21200. Holotype. 

{53) Adult zooecium with two pairs of tubular avicularia near the orifice. 

(54) Distal part of adult zooecium, the tubular avicularia abraded and an irregular 
calcareous lamina developed in the distal and distaldateral parts of the orifice. 



Lang's measurements for the species are, apparently, maximum dimensions ; gener- 
ally the zooecia are smaller, usually about 0-35 mm. wide and about twice as long. 
The range in number of costae is 11-14, but usually less than 14. It is not possible 
to determine whether all the avicularia are distally directed outwards from the 
zooecia they accompany. The avicularia project and are thus often worn at their 
upper ends. 

Compared with the zooecia of P. calceata those of P. crepidaria are more closely 
spaced, their median areas of fusion are not so wide, their costae have less rounded 
outer ends, and their intercostal spaces are narrower and longer. 

Stratigraphical distribution. Senonian, zone of M. cor-anguinum. 

Specimens. D.21200. Holotype — see above. 

D.4110. Paratype. Worn zoarial fragment encrusting a piece of echinoid test. 

Senonian, (zone unspecified). Chatham, Kent. W. Gamble Collection. 
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1916a Pelmatopora solearis Lang, p. 102. 

1919^^ Pelmatopora solearis Lang : Lang, pp. 210, 213, 218, 223, text-fig. 50. 

1921 Pelmatopora solearis Lang : Lang, pp. xciv, xcv. 

1922 Pelmatopora solearis Lang : Lang, p. 257, pi. 5, fig. 8 ; text-fig. 76. 

1930 Pelmatopora solearis Lang : Caster, table opp. p. 340. 

Holotype. D.2I2II. Zoarial fragment encrusting a piece of echinoid test, 
Senonian, zone of M, cor-anguinum. Hurley Bottom, Berkshire, south-east of 
Henley, Oxfordshire. L. Treacher Collection. 



Fig. 55. Pelmatopora solearis Lang, D. 2763. Paratype. Adult zooecium and two worn 
avicularia ; there is no interzooecial secondary tissue round the zooecium. 

Emended diagnosis. Pelmatopora with unmodified oral spine-bases ; median 
area of fusion may be narrow or wide ; no well-developed pelmatidia ; interzooecial 
secondary tissue relatively abundant ; avicularia small, rounded, sporadic, tending 
to be paired, one near each proximal-lateral comer of the orifice. 

Description. Zoarium unilaminar, probably always encrusting. Adult zooecia 
broadly oval, often nearly parallel-sided and elongate. Orifice generally a little 
wider than high, evenly rounded distally, with straight sides and a straight proximal 
margin. Occasionally very shght proximal-lateral constrictions occur. The outline 
of the orifice is not obscured by the accretion of secondary calcareous tissue. Oral 
spine-bases 4, unmodified, the lateral pair tending to be larger than the distal pair, 
but not indenting the outline of the orifice. Frontal shield well arched, but often 
flat in the median area. Costae 14- 24, usually 14-19, fairly closely spaced with no 
lateral costal fusions. Each costa bears a large pelma very close to its inner end. 



3. Pelmatopora solearis Lang 
(PL 9, figs. 5, 6 ; Text-figs. 55, 56) 




O 



0 - 5 mm. 
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Very occasionally a small pelmatidium may also occur. The pelmata often form a 
prominent '' rim to the median area of fusion which may be narrow and elongate, 
with the double row of large pelmata lying close together, or it may be wide, with 
the two rows of pelmata further away from the mid-hne of the frontal shield. When 
the median area of fusion is wide the outlines of the inner ends of individual costae 
may be traced across it. Apertural bar straight and somewhat triangular, prominent, 
wide, rounded on its upper surface and thickened, with two large, but shallow, 
pelmata, one on either side of, and close to, the mid-line ; no median process. 




0 0*5 mm. 

1 I \ L, 1 J 



Fig. 56. Pelmatopora solearis Lang, D.19510. Paratype. Two adult zooecia and orifice 
of a proximally adjacent third zooecium and five worn avicularia. The contour-like 
development of interzooecial secondary tissue is apparent. The frontal shield of the 
zooecium on the right has a wide median area of fusion, contrasting with that of the 
zooecium on the left where the pelmata are close to the mid-line. 



Gymnocyst smooth, often well exposed, particularly proximally to the frontal shield, 
but it may be considerably, and even completely, obscured by interzooecial secondary 
tissue accumulated in contour-hke ridges and eventually filling the interzooecial 
furrows. Irregular lacunae occur in this secondary tissue. 

Avicularia numerous, small, oval to rounded, occasionally somewhat pointed 
distally, sporadic, or tending to occur in pairs, one avicularium occurring near each 
proximal-lateral comer of the orifice. Ovicells not seen. Young zooecia smaller 
than the adult zooecia. Orifice of the same size and shape as in the adult zooecia. 
Oral spine-bases 4. Frontal shield more arched than in the adult stages, with about 
12 costae. Each costa has a large pelma at its inner end close to the mid-line, the 
median area of fusion always being very narrow. The apertural bar is stout with 
two prominent pelmata near the mid-line, and the gymnocyst is weU exposed. 
Interzooecial secondary tissue is scanty or absent in the young stages. The avicu- 
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laria are small, rounded and generally sporadic, but tend to occur in the paired 
arrangement found more commonly in the adult stages. 

Measurements. Adult zooecia Lz = 0*63 to i-oo mm. 

Iz = 0-32 to 0-50 mm. 
hr = 0*12 to o*i8 mm. 

Ir = 0-12 to 0*21 mm. 

Young zooecia Lz = 0*50 mm. 

lz = 0-30 mm. 

hr = 0*12 to 0*15 mm. 

Ir = 0*15 to o*i8 mm. 

Avicularia Not measurable. 



Remarks. Lang's description was based mainly on the holotype. This, with all 
paratypes, has been re-examined, as well as several other specimens. In the many 
zooecia measured, costae were found to be more numerous in the larger than in the 
smaller ones. D.2813 possesses one abnormally long zooecium (Lz = 1-45 mm., 
lz = 0*33 mm.) with about 35 costae. The most variable feature is the amount of 
interzooecial secondary tissue which may be developed. It may be absent or very 
abundant in different specimens, and occasionally varies from scarce to abundant in 
the same zoarium. As Lang has suggested, the young zooecia of P. solearis are 
similar to the adult zooecia of P. calceata, the radical form, according to Lang, from 
which P. solearis may be derived. Most of the specimens assigned by Lang to 
P. solearis encrust fragments of echinoid test. D. 24542, D. 27043-46, D. 28265 ^.nd 
D.4221 are now unattached. 

Stratigraphical distribution. Senonian, zones of M. coriesiudinarium and 
M. cor-anguinum. 

Specimens. D.21211. Holotype — see above. 

D. 28267. Paratype. Zoarial fragment encrusting a piece of echinoid test. 

Senonian, zone of M. cor-anguinum, Trochiliopora Bed (about 20 ft. 
above base of zone). Hindover, north-east of Seaford, Sussex. 

D. 28268. Paratype. Zoarial fragment encrusting a piece of echinoid test. 

Senonian, zone of M, cor-anguinum, Trochiliopora Bed. Cliff End, 
east side of Cuckmere Haven, Sussex. 

D. 24542. Paratype. Zoarial fragment, now unattached. Senonian, zone of M. 

cor-anguinum. Gillingham, north-east of Chatham, Kent. W. 
Gamble Collection. 

D.27042-46. Paratypes. Five fragments of the same unattached zoarium. 

Senonian, zone of M. cortestudinarium. Lower pit, Slines Oak, 
Worms Heath, Warlingham, Surrey. F. Mockler Collection. 
D.19510. Paratype. Zoarial fragment encrusting a piece of echinoid test. 

Senonian, zone of M, cortestudinarium. Seaford, Sussex. F. 
Mockler Collection. 

D.28269. Paratype. Zoarial fragment encrusting a piece of echinoid test. 

Senonian, zone of M. cortestudinarium. Cliffs between Hope Gap 
and Cuckmere Haven, Sussex. 
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D.2763, D.2813, D.2817, D.27980. Four paratypes. Zoarial fragments now 
unattached. Senonian, either base of zone of M. cor-anguinum or 
top of zone of M. cortestudinarium, Chatham, Kent. G. R. Vine 
Collection. 

D.4026, D. 4971, D.4978. Three paratypes. Zoarial fragments, now unattached. 
Horizon and locality as for D.2763. W. Gamble Collection. 

D.4030, D.4221, D.4965. Three poorly preserved zoarial fragments, now un- 
attached. Horizon and locality as for D.2763. W. Gamble Collec- 
tion. 

D.28265-66. Two zoarial fragments, the former now unattached, the latter 
encrusting a piece of echinoid test. Senonian, zone of M. cor- 
anguinum, Trochiliopora Bed, Summit of the Downs, Mount Harry, 
near Lewes, Sussex. 

D.40134. Zoarial fragment encrusting a piece of echinoid test. Lower Senonian, 
zone unspecified. ? Chatham, Kent. W. Gamble Collection. 

D.40135. Zoarial fragment encrusting a piece of echinoid test. Lower Senonian, 
zone unspecified. ? Chatham, Kent. Collection unspecified. 

D.40722--27. Six unattached zoarial fragments. Horizon, locality and collection 
as for D.28265 — see above. 

D.40728-31. Four unattached zoarial fragments. Senonian, zone of M. cor- 
anguinum, Trochiliopora Bed. Cliffs, Beltout, west of Eastbourne, 
Sussex. 

D.40732-33. Two unattached zoarial fragments. Senonian, zone of * M. cor- 
anguinum, Trochiliopora Bed. Cliffs, east side of Cuckmere Haven, 
east of Seaford, Sussex. 

D.40734-35. Two zoarial fragments encrusting pieces of echinoid tests. Senonian, 
zone of M. cortestudinarium. Cliffs between Hope Gap and Cuckmere 
Haven, east of Seaford, Sussex. 



4. Pelmatopora gasteri Lang 
(PI. 9, fig. 8 ; Text-fig. 57) 

1916a Pelmatopora gasteri Lang, pp. 102, 105. 

1919^? Pelmatopora gasteri Lang : Lang, pp. 21 1, 218, 222, 226, text-fig. 44. 

1921 Pelmatopora gasteri Lang : Lang, p. cxiv. 

1922 Pelmatopora gasteri Lang : Lang, p. 278, pi. 5, fig. 12 ; text-fig, 84. 

Holotype. D.28274. The only specimen. Fragment of a well-preserved 
zoarium, now unattached. Senonian, zone of M, cor-anguinum, Trochiliopora Bed, 
about 20 ft. above base of zone. Cliffs, east side of Cuckmere Haven, Sussex. 

Emended diagnosis. Pelmatopora with unmodified oral spine-bases ; pelmatidia 
present ; avicularia tend to be paired but are occasionally sporadic ; costae 15-17 J 
zooecia small (Lz = o*6o to 072 mm., Iz = 0*33 to 0-36 mm.) ; orifice with marked 
proximal-lateral constrictions. 

Description. Zoarium unilaminar, now unattached. Zooecia oval, small. 
Orifice of equal height and width, rounded distally and laterally, with a straight 
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proximal margin and with marked proximal-lateral constrictions. Oral spine-bases 
unmodified, occurring in two pairs, the proximal-lateral pair slightly larger. The 
outline of the orifice may be very slightly indented by the oral spine bases. Frontal 
shield steeply arched, but with a flat median area of fusion. Costae 15-17, each with 
a fairly prominent pelma near its inner end, and, closer to the mid-line of the frontal 
shield, often with an obscure pelmatidium. Lateral costal fusions occur at the level 
of the pelmata only. Median area of fusion fairly narrow, spindle-shaped. Apertural 
bar prominent, flat, very wide, with two pelmata, one on each side of and close to 
the mid-hne. Gymnocyst obscured by interzooecial secondary tissue, which, though 





, 0; 5mm. 



Fig. 57. Pelmatopora gasteri Lang, D. 28274. Holotype. Adult zooecium and paired, 
worn avicularia. The two avicularia at the proximal end belong to adjacent 
zooecia. 



abundant, does not encroach on to the frontal shields. Slight, irregularly elongate 
depressions are present in the interzooecial secondary tissue. 

Avicularia tend to occur just proximally to the proximal-lateral comers of the 
orifice, often paired. Other occasional, sporadic, interzooecial avicularia occur. All 
are small, elongate-oval and probably distally directed. Ovicells not seen. 

Measurements. Zooecia Lz = o*6o to 072 mm. 

Iz = 0*33 to 0*36 mm. 
hr = 0‘i2 mm. 

Ir = 0*12 mm. 

Avicularia Not measurable. 

Remarks. The unique holotype has been re-examined. The oral spine-bases are 
larger than is suggested by Lang's figure (1922, text-fig. 84), and the avicularia tend 
to be paired rather than sporadic. The pelmatidia lie very close to the mid-line in 
the median area of fusion and are generally obscured by slight extra-calcification or 
by wear along the mid-line. The form and constant small size of the orifice, the 
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relatively small zooecia, and the restricted range in number of costae particularly 
distinguish this species. No other specimens have been found in the large amount 
of material examined from the C. T. A. Gaster Collection. 

Stratigraphical distribution. Senonian, zone of M. cor-anguinum. 

Specimen. D.28274. Holotype — see above. 



5. Pelmatopora chrysalis (d'Orbigny) 

(PI. 9, fig. 7 ; Text-fig. 58) 

1851 Escharipora chrysalis d’Orbigny, pl. 686, figs. 6-8 (as chrisalis [sic]) ; 1852, p. 228 ; 

1854, p. 1097. 

1852 Semiescharipora interrupta d’Orbigny, pl. 719, figs. 5-8 ; 1853, p. 487 ; 1854, P- ioq 8. 
i860 Escharipora chrysalis d’Orbigny : Coquand, p. 12 1. 

i860 Semiescharipora interrupta d’Orbigny : Coquand, p. 150. 

1900a Cribrilina interrupta (d’Orbigny) : Canu, p. 409. 

19006 Cribrilina interrupta (d’Orbigny) : Canu, p. 449. 

19006 Escharipora chrysalis d’Orbigny : Canu, p. 449. 

1916a non Pelmatopora interrupta (d’Orbigny) : Lang, p. 102. 

1916a Pelmatopora chrysalis (d’Orbigny) Lang, p. 102. 

1917 Semiescharipora interrupta d’Orbigny : Brydone, p. 495. 

1919^^ non Pelmatopora interrupta (d’Orbigny) : Lang, pp. 21 1, 223, lext-fig. 42. 

1919^^ Pelmatopora chrysalis (d’Orbigny) : Lang, pp. 212, 223. 

1921 Pelmatopora chrysalis (d’Orbigny) : Lang, p. xciii. 

1921 Pelmatopora interrupta (d’Orbigny) : Lang, p. xciii. 

1922 Pelmatopora chrysalis (d’Orbigny) : Lang, p. 263 [partim — D.28438 and D.28439 exclJ\. 
1922 Pelmatopora interrupta (d’Orbigny) ; Lang, p. 281, text-fig. 85. 

?I942 Pelmatopora chrysalis (d'Orbigny) : Gillard, p. 90. 

Emended diagnosis. Pelmatopora with unmodified oral spine-bases ; median 
area of fusion narrow ; pelmatidia apparently absent ; frontal shield flat ; inter- 
zooecial secondary tissue abundant, with marked lacunae ; avicularia small, rounded, 
sporadic, impaired. 

Description. Zoarium uni- or bilaminar, now unattached. Zooecia elongate, 
eUiptical. Orifice higher than wide, evenly rounded distally with straight sides and 
a straight proximal margin ; slight proximal-lateral constrictions may occur. The 
outline of the margin of the orifice is apparently somewhat obscured by the accretion 
of secondary calcareous tissue. Number of oral spine-bases indeterminate, probably 
4, but obscured by secondary calcareous tissue. Frontal shield flat. Costae 19-22, 
closely spaced. No lateral costal fusions. Each costa bears a prominent pelma near 
its inner end : these pelmata tend to form a slight '' ridge '' on either side of the 
narrow, lens-shaped median area of fusion. No pelmatidia visible. Apertural bar 
wide, apparently straight and thickened, with a slight median furrow, and probably 
carrying two large pelmata near the mid-line ; no median process present. Gymnocyst 
apparently obscured by plentiful interzooecicd secondary tissue which fills the inter- 
zooecial valleys and contains rather regular, elongate, narrow lacunae which are 
wider at their rounded proximal ends. 

Avicularia not very frequent, unpaired, sporadic, small, rounded to slightly 
elongate. Ovicells not seen. 
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Measurements. [Based on Canu's measurements for ** Cribrilina intenupta 
(d'Orbigny) (Canu, 19006 : 449).] 

Zooecia Lz = 0*92 to i*oo mm. 

Iz = 0*42 to 0-50 mm. 
hr = 0*24 to 0*26 mm. 

Ir = 0-17 to 0-21 mm. 

Remarks. Only a photograph (according to Lang, 1922 : 264, the middle speci- 
men of three on a sUde labelled ** Escharipora striata d'Orbigny, Coniacian, Villedieu '' 
in the Canu Collection) is available. The diagnosis and description are based on 
this photograph (PI. 9, fig. 7). This specimen compares closely with d'Orbigny's 
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Fig. 58. Pelmatopora chrysalis (d'Orbigny). Drawn from a photograph, in the British 
Museum (Natural History), of the middle specimen of three on a slide labelled 
Escharipora striata d'Orbigny, Coniacian, Villedieu.'* F. Canu Collection, Paris. 

An adult zooecium and one worn avicularium surrounded by interzooecial secon- 
dary tissue with characteristically elongate lacunae. 

figure of Escharipora chrysalis except for the very regular pairing of the avicularia 
on each zooecium in d'Orbigny 's figure. 

Canu (19006 : 449), who regarded Semiescharipora interrupta d'Orbigny and 
Escharipora chrysalis d'Orbigny as synonymous, based his opinion on a comparison 
of d'Orbigny's actual specimens and gave measurements for the material. Un- 
fortunately he retained the name interrupta for the species, although chrysalis has 
priority by one year. 

d'Orbigny's figures of both species are highly styhzed, but Lang (1922) rigidly 
interpreted them and disagreed with Canu's conclusions, keeping the two species 
separate. Lang did not choose a lectotype for Escharipora chrysalis, but did so for 
Semiescharipora interrupta. Such rigid interpretation of stylized figures is not 
desirable, nor is it advisable to choose a lectotype from them in the absence of actual 
specimens. Canu's conclusions (19006) based on an examination of d'Orbigny's 
specimens, are therefore accepted in preference to those founded on such questionable 
interpretations. 
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D. 28438 and D. 28439 were labelled by Lang '' Pelmatopora chrysalis (d'Orbigny) 
but the former has prominently paired, distally pointed and directed avicularia and 
is here assigned to P, larva Lang : the latter has very numerous narrow costae and 
has been assigned also, with a query, to P. larva Lang. 

Stratigraphical distribution. Senonian, Coniacian of France. 

Specimens. None in the collections. 

Photograph — the middle specimen of three on a shde labelled Escharipora striata 
d'Orbigny, Coniacian, Villedieu F. Canu Collection. 

6. Pelmatopora larva Lang 
(PI. 9, fig. 9 ; Text-figs. 59, 60) 

1852 non Semiescharipora interrupta d^Orbigny, pi. 719, figs. 5-8 ; 1853, p. 487 ; 1854, 
p. 1098. 

? 1916a Pelmatopora interrupta (d^Orbigny) : Lang, p. 102. 

Iigigd Pelmatopora interrupta (d^Orbigny) : Lang, pp. 21 1, 223, text-fig. 42. 

1921 Pelmatopora larva Lang, p. xcv \nom nud."]. 

1922 Pelmatopora larva Lang, p. 260, pi. 5, fig. 9 ; text-fig. 77. 

1922 Pelmatopora chrysalis (d’Orbigny) : Lang, p. 263 {partim — D.28438-39 only]. 

Holotype. D.28440. Small fragment of unilaminar zoarium, now unattached. 
Senonian, Coniacian. La Ribochere, Loir et Cher, east of La Chartres-sur-le-Loir, 
Sarthe, France. F. Canu Collection. 
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Fig. 59. Pelmatopora larva Lang, D. 28438. Distal end of adult zooecium with two 
distally pointed avicularia, showing their paired occurrence proximal to the orifice. 

Emended diagnosis. Pdmalopora with unmodified oral spine-bases ; median 
area of fusion narrow ; no pelmatidia ; frontal shield flat ; interzooecial secondary 
tissue abundant ; avicularia elongate, distally pointed and directed, tending to be 
paired, one near each proximal-lateral comer of the orifice. 

Description. Zoarium uni- or bilaminar, now unattached. Zooecia elliptical, 
long and narrow. Orifice wider than high, rounded distally with a straight proximal 
margin, the sides straight or converging slightly proximally. The outline of the 
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margin of the orifice may be slightly obscured by accretion of secondary calcareous 
tissue. Oral spine-bases apparently 4, unmodified, often obscured by secondary 
calcareous tissue, and not indenting the outline of the orifice. Frontal shield flat, of 
variable length. Costae about 17, fairly closely spaced. No lateral costal fusions. 
Each costa bears a large pelma near its inner end close to the narrow median area of 
fusion. No pelmatidia, Apertural bar wide, but not very thick, bearing two large 
pelmata very close to the mid-line; there is no median process, Gymnocyst almost 
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Fig. 60. Pelmatopora larva Lang, D. 28440. Holotype. Adult zooecium 
and two distally pointed and directed avicularia. 



entirely obscured by plentiful interzooecial secondary tissue which fills the inte- 
zooecial valleys to a level generally equal to, or a Httle above, that of the flat frontal 
shields. Irregular, elongate, shallow lacunae occur frequently in the interzooecial 
tissue, occasionally descending deeply to expose the gymnocyst. 

Avicularia relatively large, prominent, elongate, distally pointed and directed ; 
generally paired, one near each proximal-lateral comer of the orifice or a little 
proximal to this position. Ovicells not seen. 

Measurements. Zooecia Lz = 0*87 to i-oo mm. 

Iz = 0-33 to 0*36 mm. 
hr = o-i8 mm. 

Ir = o*i8 to 0-21 mm. 

Avicularia Lz = o-i2 to 0*15 mm. 

lz = o-o6 to 0-09 mm. 
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Remarks. P. larva Lang, P. internipta (d'Orbigny) and P. chrysalis (d'Orbigny), 
as interpreted by Lang (1922), have been reconsidered. P. interrupta and P. 
chrysalis are synonymous, and P. larva is distinguished from them mainly by the 
type and position of the avicularia. In the holotype of P. larva, D.28440, the 
avicularia always lie proximally to the apertural bar at or near the proximal-lateral 
comers of the orifice. Nowhere do they occur on the lateral margins of the orifice 
as in P. dlorhignyi Lang, nor are they of the smaller, rounded, sporadic type which 
are seen in photographs of a specimen here assigned to P. chrysalis (d'Orbigny). 

D. 28438, labelled by Lang '' P. chrysalis (d'Orbigny) also belongs to P. larva, 
for it possesses paired, distally pointed and directed avicularia which lie proximally 
to the proximal-lateral comers of the orifice. D. 28439, similarly labelled by Lang, 
is also probably better assigned to P. larva. Although its costae are constant in 
number at 21, the dimensions of the zooecia, the well-developed, distally pointed and 
directed, paired avicularia (one proximal to each proximal-lateral comer of the 
orifice), and the abundant interzooecial secondary tissue with shallow, elongate 
lacunae are all features which are more characteristic of P. larva than of P. chrysalis. 
The measurements of the specimen are as follows : 

Zooecia Lz = 0-87 mm. 

Iz = 0*36 mm. 

hr == 0-15 to 0-i8 mm. 

Ir = o*i8 to 0-21 mm. 

Avicularia Lz = 0-15 mm. 

lz = 0-09 mm. 

Stratigraphical distribution. Senonian, Coniacian of France. 

Specimens. D.28440. Holot5T)e — see above. 

D.28438. Small unattached fragment of bilaminar zoarium, labelled by Lang " P. 

chrysalis (d'Orbigny) Horizon, locality and collection as for the 
holotype. 

PD.28439. Small zoarial fragment, now unattached, labelled by Lang " P. chrysalis 
(d'Orbigny) Horizon, locality and collection as for the holotype. 

7. Pelmatopora striata (d'Orbigny) 

(PL 9, fig. 10) 

1851 Escharipora striata d*Orbigny, pi. 686, figs. 9-12 ; 1852, p. 229 ; 1854, p. 1097. 

1851 Escharipora mumia d’Orbigny, pL 687, figs. 4-6; 1852, p. 233 ; 1854, p. 1097. 

1851 non Escharipora elegans d’Orbingy, pi. 684, figs. 13-15 ; 1852, p. 222 ; 1854, p. 1097. 

19006 Cribrilina (Decurtaria) striata (d’Orbigny) Canu, p. 450. 

19006 non Escharipora elegans (d’Orbigny) : Canu, p. 457. 

1916a Pelmatopora striata (d’Orbigny) Lang, pp. 102, 104. 

1919^^ Pelmatopora striata (d’Orbigny) : Lang, pp. 212, 222. 

1921 Pelmatopora striata (d’Orbigny) : Lang, p. xciii. 

1922 Pelmatopora striata (d’Orbigny) : Lang, p. 264. 

?I942 Pelmatopora striata (d’Orbigny) : Gillard, p. 90. 
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Lectotype. (Chosen by Lang, 1922 : 265.) The specimen figured by d'Orbigny, 
1851, pi. 686, fig. 10. Nehou, south of Valoignes, east of Ste. Colombe, Manche, 
France. Senonian. 

Emended diagnosis. Pelmatopora with unmodified oral spine-bases ; apparently 
no pelmatidia ; frontal shield flat ; about 25 costae. 

Description. Zoarium uni- or bilaminar, now unattached. Zooecia large, 
eUiptical. Orifice rounded distally and laterally, with a straight proximal margin, 
apparently higher than wide. Number and form of oral spine-bases not determin- 
able, but definitely not enlarged, probably obscured by the accretion of secondary 
calcareous tissue. Frontal shield apparently flat. Costae about 25 or 26, narrow, 
closely spaced, each with a large pelma near its inner end close to the median area 
of fusion. This is somewhat wider than in P. chrysalis (d'Orbigny). The outlines 
of the inner ends of individual costae may be traced into the narrow median area of 
fusion. No pelmatidia and no lateral costal fusions visible. Apertural bar prominent, 
rather wide, with a slight median furrow, and with two large pelmata, one on either 
side of the mid-line. Gymnocyst apparently entirely concealed by the very abundant 
interzooecial secondary tissue which completely fills the interzooecial valleys and 
stands up as ridges between the zooecia. Irregular elongate lacunae occur in the 
secondary tissue. 

Avicularia are possibly present but the photograph on which the present diagnosis 
and description are based is not clear enough to show them with certainty. Ovicells 
not seen. 

Measurements. [From Canu (19006 : 450).] 

Zooecia Lz = 1-14 to 1-35 mm. 

Iz = 0*50 to 0-64 mm. 
hr = 0*20 to 0*30 mm. 

Ir = 0*21 to 0*25 mm. 

Remarks. The diagnosis and description for P. striata (d'Orbigny) are only 
tentative. Canu (19006 : 450) based his conclusions on an examination of 
d'Orbigny's actual specimens and regarded Escharipora striata and E. mumia as 
synonymous. This interpretation is followed here, since d'Orbigny's stylized figures 
have little systematic value. 

As Lang has remarked (1922 : 265), there are no indications of pelmata in either 
of d'Orbigny's figures of the two species which Canu regarded as synonymous, and 
therefore the placing of E. striata in the genus Pelmatopora can only be tentative. 
However, the slide in the Canu Collection, labelled '' Escharipora striata d'Orbigny 
holds three specimens : the outermost specimens compare closely with the d'Orbigny 
figures and are definitely Pelmatopora. A photograph of one of these outer specimens 
is in the collections of the British Museum (Natural History). The middle specimen 
on the slide has been assigned to P. chrysalis (d'Orbigny). 

Stratigraphical distribution. Senonian, Coniacian of France. 

Specimens. A photograph only — one of the outer specimens of three on a slide 
labelled '' Escharipora striata d'Orbigny, Coniacian, Villedieu F. Canu 
Collection. 
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8. Pelmatopora fragilis (d'Orbigny) 

(PI. 10, figs. I, 2 ; Text-fig. 6i) 

1851 Semiescharipora fragilis d’Orbigny, pi. 717, figs. 8-11 ; 1853, p. 480 ; 1854, p. 1097. 
1885 Semiescharipora fragilis d^Orbigny : Vine, pp. 116, 156. 

1893 Cribrilina fragilis (d*Orbigny) Pergens, pp. 202, 216. 

1893 Cribrilina fragilis (d’Orbigny) : Vine, pp. 316, 323, 336. 

19006 Cribrilina fragilis (d^Orbigny) : Canu, pp. 448,’ 458. 

1904 Cribrilina fragilis (d*Orbigny) : Jukes-Browne, p. 490. 

1916a Pelmatopora fragilis (d^Orbigny) Lang, pp. 102, 104. 

1916a Pelmatopora pauciclavia Lang, pp. 102, 104. 

1919^^ Pelmatopora fragilis (d'Orbigny) : Lang, pp. 212, 222. 

1919^ Pelmatopora pauciclavia Lang : Lang, p. 211, text-fig. 41. 

1921 Pelmatopora pauciclavia Lang : Lang, p. xciv. 

1921 Pelmatopora fragilis (d’Orbigny) : Lang, p. xcv. 

1922 Pelmatopora pauciclavia Lang : Lang, p. 267, pi. 5, fig. ii ; text-fig. 80. 

1922 Pelmatopora fragilis (d’Orbigny) : Lang, p. 269. 

1942 Pelmatopora fragilis (d’Orbigny) : Gillard, p. 90. 

Lectotype. (Chosen by Lang, 1922 : 269.) The specimen figured by d'Orbigny, 
1851, pi. 717, fig. 9. Senonian, Coniacian. F6camp, Seine Inferieure, France. 
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Fig. 61. Pelmatopora fragilis (d’Orbigny), D. 28273. Holotype of P. pauciclavia 
Lang. Adult zooecium and paired avicularia. The avicularia at the proximal end 
belong to adjacent zooecia. 



Emended diagnosis. Pelmatopora with unmodified oral spine-bases ; median 
area of fusion narrow ; pelmatidia often present ; frontal shield high, flat on top ; 
costae 9-15 ; orifice relativel)" large ; avicularia often paired. 
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Description. Zoarium unilaminar, encrusting or now unattached. Zooecia 
broadly oval or with somewhat parallel sides, of variable length. Orifice relatively 
large, usually higher than wide, rounded distally with straight sides and a straight 
proximal margin. Occasionally the orifice may narrow slightly at the proximal end ; 
there are no proximal-lateral constrictions. Oral spine-bases 4, widely spaced, 
unmodified, possibly very slightly enlarged, but not indenting the outline of the 
margin of the orifice. Frontal shield high, flat on top. Costae wide, 9-15 (often 
lo-ii), each with a prominent, raised pelma near the inner end at the edge of the 
median area of fusion : an inner pelmatidium is often also present on each costa. 
Lateral costal fusions occur at the level of the pelmata. The area within the pelmata 
is flat ; outside it the costae slope down fairly steeply. Median area of fusion 
narrow. Apertural bar thick, prominent, 'with two large pelmata, one immediately 
on either side of the mid-line which is marked by a slight median ridge. Gymnooyst 
largely concealed by fairly abundant interzooecial secondary tissue which contains 
irregularly elongate, well-defined lacunae. 

Avicularia interzooecial, tubular, prominent, often paired one on either side of 
each zooecium and placed just proximally to the apertural bar, or well proximal to 
this position. Apparently the avicularian apertures are small, rounded to oval, 
and, in less worn examples, may be slightly pointed distally. Ovicells not seen. 

Measurements. [Based partly on Canu's measurements for '' Cribrilina fragilis 
(d'Orbigny) 19006 : 448.] 

Zooecia Lz = 071 to o-8i mm. 

Iz = 0*39 to 0*50 mm. 
hr = 0*14 to o-i8 mm. 

Ir = o-ii to o*i8 mm. 

Remarks. P. fragilis was poorly figured by d'Orbigny. Lang (1922 : 269) 
interpreted the species from a photograph provided by Canu of a specimen in the 
d’Orbigny Collection. That specimen was one of three on a slide : one of the other 
two specimens is specifically distinct and was made the type of P. filliozati Lang. 

Although it is difficult to interpret the photograph of P. fragilis it is apparent that 
the frontal shields are not flat, as suggested by Lang in his diagnosis of the species, 
but are high and sloping outwards, and that the avicularia tend to occur one on 
either side of each frontal wall near the apertural bar. 

The measurements of the holotype of P. pauciclavia Lang, D. 28273, are as follows : 

Zooecia Lz = 078 to o*8i mm. 
lz = 0*39 to 0*47 mm. 
hr = o*i8 mm. 

Ir = 0*15 to o*i8 mm. 

The range in number of costae in the specimen is 9-12. Comparing this with the 
measurements given by Canu (19006 : 448) for “ Cribrilina fragilis (d'Orbigny) it 
is apparent that the dimensions of the two are closely similar. Canu recorded the 
dimensions of the latter species as Lz = 071 to 078 mm., lz = 0*42 to 0*50 mm., 
hr = 0*14 mm. and Ir = o-ii mm. The range in number of costae discernible in 
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the photograph of Pelmatopora fragilis is 13-15, and the amount of interzooecial 
secondary tissue present also compares closely with that in 0.28^73. D.28452, 

labelled by Lang Pelmatopora Ifragilis (d'Orbigny) is rather badly worn but is 
tentatively retained in the species. D.28441-42, included in P, fragilis by Lang, 
are, however, here excluded from the species. The former has a flat frontal shield 
with at least 16 narrow costae, and an amount of interzooecial secondary tissue 
different from that in P, fragilis. Other details are destroyed in this badly damaged 
specimen and, like D.28442, it is indeterminate. 

Stratigraphical distribution. Senonian, Coniacian in France, zone of M. cor- 
anguinum in England. 

Specimens. D.28452. Worn zoarial fragment encrusting a piece of molluscan 
shell. Senonian, Coniacian. St. Avertin, south-east of Tours, Indre-et- 
Loire, France. F. Canu Collection. 

D.28273. Holotype of P. pauciclavia Lang. Very well preserved zoarial fragment. 

Senonian, zone of M, cor-anguinum, Trochiliopora Bed (about 20 ft. above 
base of zone). East side of Cuckmere Haven, cliffs, Sussex. 

Photograph — one of three specimens on a slide labelled “ Cribrilina [Semiescharipora] 
fragilis d' 0 .'\ Senonian, Emscherian. Fecamp, Seine Inferieure, 
France. F. Canu Collection. 

Excluded from the species — ^indeterminate — D.28441, D.28442. 

9. Pelmatopora d'orbignyi Lang 
(PI. 10, fig. 3 ; Text-figs. 62, 63) 

1916a Pelmatopora d/orbignyi Lang, pp. 102, 104. 

1919^^ Pelmatopora d'orhignyi Lang : Lang, pp. 211, 222, 225, text-fig. 48. 

1921 Pelmatopora d'orhignyi Lang : Lang, p. xcv. 

1922^ Pelmatopora larva Lang, p. 260 [partim — parat}^e D.28443 only]. 

1922 Pelmatopora d*orbignyi Lang : Lang, p. 266, pi. 5, fig. 10 ; text-fig. 79. 

Holotype. D. 28453. Small fragment of erect, bilaminar zoarium. Senonian, 
Coniacian. St. Avertin, south-east of Tours, Indre-et-Loire, France. F. Canu 
Collection. 

Emended diagnosis. Pelmatopora with unmodified oral spine-bases ; pelmatidia 
occasionally present ; frontal shield flat ; interzooecial secondary tissue abundant ; 
avicularia prominent, large, distally pointed and directed, paired at the proximal- 
lateral comers of the orifice. 

Description. Zoarium unilaminar and probably encrusting, or bilaminar and 
erect. Zooecia long, elUptical, somewhat pointed proximally. Orifice higher than 
wide, evenly rounded distally and laterally with a straight proximal margin, proximal- 
lateral constrictions variably developed. The outline of the margin of the orifice is 
somewhat obscured by secondary tissue and is indented laterally by a pair of large 
avicularia. Oral spine-bases probably 4, the distal pair are often visible though 
somewhat immersed in secondary tissue : the lateral pair, if present, are concealed 
by the large, lateral, oral avicularia or by secondary tissue. Frontal shield apparently 
flat, the outer ends of the costae descend sharply, but are largely obliterated by the 
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abundant interzooecial secondary tissue. Costae 14-20, each with a large pelma 
near the innen end. Some costae may also possess a pelmatidium nearer to the 
mid-line of the zooecium. Lateral costal fusions are often present at the level of the 
pelmata, producing an irregularly developed row of intercostal spaces very close to 
the mid-line and a series of outer intercostal spaces which are slot-Hke. Median 



Fig. 62. Pelmatopora d*orbignyi Lang, D. 28443. Paratype of P. larva Lang. Adult 
zooecium with two w^orn lateral oral avicularia and adjacent broken zooecium with 
two well-preserved lateral oral avicularia. 




area of fusion very narrow and irregular. Apertural bar somewhat triangular, wide, 
but not very thick, with two prominent pelmata one on each side of and close to the 
mid-line ; a slight median ridge is present, but there is no median process. Gymno- 
cyst almost entirely concealed by plentiful interzooecial secondary tissue which 
contains irregular but sharply defined elongate lacunae through which the smooth 
gymnocyst may be locally exposed. 

Avicularia prominent, large, paired at the proximal-lateral comers of the orifice, 
almost as long as the orifice, raised, elongate, pointed, directed distally and obliquely 
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inwards, divided by a transverse bar into a larger, rounded, proximal portion and a 
small, triangular rostrum. They are not deeply immersed in the interzooecial 
secondary tissue. Ovicells not seen. 

Measurements. Zooecia Lz = 0-94 to 1-15 mm. 

Iz = 0-46 to 0-50 mm. 
hr = 0*21 to 0*24 mm. 

Ir = 0*15 to o*i8 mm. 

Avicularia Lz = 0*15 to 0*24 mm. 
lz = 0*12 mm. 
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Fig. 63. Pelmatopora d'orbignyi Lang, D. 2 8453. Holotype. Adult zooecium and three 
avicularia surrounded by very abundant interzooecial secondary tissue. 



Remarks. The holotype (D. 28453) has been re-examined. D.28443, a paratype 
of P. larva Lang, has been assigned to P. d'orbignyi also. Occasional pelmatidia are 
present on the costae in the median area of the frontal shield in D.28443, and its 
dimensions and range in number of costae are similar to those of the holotype of 
P. d^orbignyi, D.28443 also has two particularly well-preserved lateral oral avicu- 
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laria which are large, raised, and distally pointed cind directed. Lang described the 
specimen as “ much worn ” ; however, it is not as worn as the holotype of P. 
d’orbignyi, in which the avicularia are considerably abraded but regularly paired 
close to the proximal-lateral corners of the orifice. The position of these avicularia 
was regarded by Lang as diagnostic for the species, and D.28443 accordingly may 
be placed in P. d’orbignyi Lang. 

The holotype has a bilaminar zoarium, but the two laminae of zooecia are not 
aligned, as is usually the case with normally bilaminar forms, but cross obliquely. 
Stratigraphical distribution. Senonian, Coniacian of France. 

Specimens. D.28453. Holotype — see above. 

D.28443. Paratype of P. larva Lang. Small fragment of undaminar zoarium. 

Coniacian. La Ribochfere, Loir-et-Cher, east of La Chartre-sur-le-Loir, 
Sarthe, France. F. Canu Collection. 



10. Pelmatopora quadrata Lang 
(PI. 10, figs. 4, 5 ; Text-fig. 64) 

1916a Pelmatopora quadrata Lang, pp. 102, 104. 

1916a Pelmatopora filliozati Lang, pp. 102, 105. 

1919^^ Pelmatopora quadrata Lang : Lang, pp. 197, 21 1, 222, text-fig. 40. 

1919^^ Pelmatopora filliozati Lang: Lang, pp. 197, 212, 222. 

1921 Pelmatopora quadrata Lang : Lang, p. xciv. 

1921 Pelmatopora filliozati Lang : Lang, p. xciv. 

1922 Pelmatopora quadrata Lang : Lang, p. 270, text-fig. 8ia, b. 

1922 Pelmatopora filliozati Lang : Lang, p. 272, text-fig. Sic. 

Holotype. D.28271. Well-preserved zoarial fragment with numerous ovicells. 
The fragment is now unattached. Senonian, zone of M. cor-anguinum, Trochiliopora 
Bed (about 20 ft. above base of zone). Cliffs, east side of Cuckmere Haven, Sussex. 

Emended diagnosis. Pelmatopora with unmodified oral spine-bases ; pelmatidia 
present ; costae 15-20 ; frontal shield well arched ; avicularia elongate, distally 
pointed and directed, tending to be paired. 

Description. Zoarium unilaminar, now unattached. Zooecia broadly oval, of 
variable length. Orifice wider than high, evenly rounded distally and laterally, 
with a straight proximal margin ; there are no proximal-lateral constrictions. 
Where an ovicell is present the orifice is transversely rectangular in outline. Oral 
spine-bases 4, often obscured by the accretion of secondary tissue near the orifice or 
by the development of ovicells. The oral spines do not indent the outhne of the 
margin of the orifice. Frontal shield well arched, but slightly flattened on top in 
the median area. Costae 13-20 (often 15 or 20), each with a prominent pelma near 
the inner end at the edge of the median area of fusion and a pelmatidium almost at 
the extreme inner end. Lateral costal fusions occur at the level of the pelmata. 
Median area of fusion of variable width. Apertural bar not very wide, relatively 
flat, with a marked median furrow and carrying a pair of prominent pelmata, one 
on either side of the mid-line. Gymnocyst almost completely concealed by abundant 
interzooecial secondary tissue which lacks well-formed lacunae. 
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Avicularia not very large, but prominent, distally pointed and directed ; a 
transverse bar divides a small, semicircular proximal portion from a long, narrow 
rostrum. There is a strong tendency for the avicularia to be paired, one near each 
proximal-lateral comer of the orifice ; occasional sporadic avicularia also occur. 

Ovicells apparently endozooecial, well inunersed. Where ovicells are developed a 
distal oral shield is formed by the infilling of the space between the distal oral spines 
by a transverse shelf of calcareous tissue. This transverse shelf reduces the size of 
the orifice which becomes transversely oblong. The lateral pair of oral spines may 
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Fig. 64. Pelmatopora quadrata Lang, D. 28271. Holotype. Ovicelled adult zooecium 
with paired avicularia. The avicularium at the proximal end belongs to an adjacent 
zooecium. 

be displaced proximally, appearing at the distal-lateral comers of the ovicelled 
orifice and not, as is sometimes the case, obscured by the calcareous tissue. 

Measurements. Zooecia Lz = o*8i to 0*85 mm. 

Iz = 0*39 to 0*43 mm. 
hr = 0*12 mm. 

Ir = 0*15 mm. 

Avicularia Lz =0*15 mm. 

lz = 0*09 mm. 

Remarks. The holotype of P. filliozati Lang is the specimen nearest to the label 
on a slide with three specimens from the F. Canu Collection labelled '' Cribrilina 
[Semiescharipora] fragilis d'O.^' (see Lang, 1922 : 273). A photograph of this 
specimen is in the collections of the British Museum (Natural History). Careful 
comparison of this photograph with the holotype of P. quadrata Lang shows that 
the two species are synonymous ; in the photograph most zooecia possess 18-20 
costae, and in the holotype of P. quadrata the range is apparently 13-16, most 
zooecia having 15 costae. This is the principal difference between the two. Ovicells 
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are developed in the Canu specimen producing the same oblong, modified orifice. 
The median area of fusion is similar and the avicularia apparently pointed and 
tending to be paired. It has not been possible to discover the evidence for the 
measurements which Lang gave for the Canu specimen. The photograph has no 
scale. 

Stratigraphical distribution. Senonian, Emscherian in France ; zone of M . 
cor-anguinum, Trochiliopora Bed, in England. 

Specimens. D.28271. Holotype — see above. 

D. 28272. Paratype. Fragment of a well-preserved, now unattached, zoarium. 

Horizon, locality and collection as for the holotype. 

Photograph of a specimen in the F. Canu Collection. The specimen is mounted 
nearest to the label on a sHde containing three specimens labelled Cribri- 
Una [Semiescharipora] fragilis d' 0 .'\ The specimen was chosen by Lang 
as the holotype of his species Pelmatopora filliozaU, Senonian, Ems- 
cherian. Fecamp, north-east of Le Havre, Seine Inferieure, France. 



II. Pelmatopora fecampensis Lang 
(PI. 10, fig. 6 ; Text-figs. 65-68) 

1916a Pelmatopora fecampensis Lang, pp. 102, 105. 

1919^? Pelmatopora fecampensis Lang : Lang, pp. 211, 222, text-fig. 43. 

1921 Pelmatopora fecampensis Lang : Lang, p. xcv. 

1922 Pelamtopora fecampensis Lang : Lang, p. 286, pi. 6, fig. 3 ; text-fig. 88. 

1958 Pelmatopora fecampensis Lang : Didon, pp. 82, 84, text-fig. 9. 

Holotype. D. 28473. Zoarial fragment, now unattached. Senonian, Coniacian. 
Fecamp, north-east of Le Harvre, Seine Inferieure, France. F. Canu Collection. 

Emended diagnosis. Pelmatopora with unmodified oral spine-bases ; orifice 
wider than high, larger than in P. gasteri ; costae 16-21 (often 18 or 19) ; pelmatidia 
present ; outermost intercostal spaces long and sHt-like ; interzooecial secondary 
tissues abundant, lacking well-marked lacunae ; avicularia distaUy pointed and 
diriected, generally two to each zooecium. 

Description. Zoarium unilaminar, probably encrusting but now unattachedi 
Zooecia elliptical, the frontal shields fairly closely spaced. Orifice a little wider than 
high, of very constant size, lacking proximal-lateral constrictions, rounded distally 
and laterally with a straight proximal margin, its outline not obscured by secondary 
calcareous tissue. Oral spine-bases 4, small and unmodified. Frontal shield flatly 
arched, the median area of fusion depressed, and narrow. Costae 16-21 (often 18 or 
19), each with a prominent pelma about half-way along its length, coinciding with 
the edge of the median area. In addition, each costa usually carries a pelmatidium 
closer to the mid-line of the zooecium. Laieral costal fusions are developed at the 
level of the pelmata. Outermost intercostal spaces long and sht-hke. Apertural bar 
fairly wide, with two large pelmata near the mid-line which is marked by a slight 
furrow. Gymnocyst concealed by abundant interzooecial secondary tissue which fills 
the interzooecial valleys and partly immerses some avicularia. There are usually no 
well-defined lacunae in the interzooecial tissue. 

GEOL. 6, I. 
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Avicularia small but prominent, distally pointed and directed, the apertures semi- 
circular proximally, narrowing distally into very elongate triangular rostra. Trans- 
verse bars are apparently absent. Very commonly, two variably placed avicularia 
are associated with each zooecium ; occasionally other sporadic avicularia of the 
same type occur. Ovicells apparently endozooecial, but globular and often promi- 
nent, tending to reduce the size of the orifice, either obliterating the oral spines or 
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Fig. 65. Pelmatopora fecampensis Lang, D. 28473. Holotype. 
Adult zooecium and three avicularia. 



developing apparently within the orifice without displacing the oral spines (Text-figs. 

66 - 68 ). 

Measurements. Zooecia Lz = 0*75 to 0*90 mm. 

Iz = 0*39 to 0*50 mm. 
hr = 0*15 mm. 

Ir = o*i8 mm. 

Avicularia Lz = o-i2 to 0*15 mm. 
lz = 0*06 mm. 

Remarks. The holotype and five paratype zoarial fragments of P. fecampensis 
have been re-examined. The avicularia tend to occur regularly, two associated 
with each zooecium, but they are not constantly developed in the same position. 
The ovicells, though probably endozooecial, are very prominent and lack the 
thickened edge characteristic of the endozooecial ovicells of other species, such as 
P. sompiingensis Lang and P. gregoryi (Brydone). 
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Paratype D. 28472 consists of only four zooecia of normal dimensions one of which 
is ovicelled. The ovicell is developed apparently within the orifice of the zooecium 
without displacing the oral spines (Text-fig. 68). Lacunae are quite well developed 
in the interzooecial secondary tissue of this specimen. 




I I \ 



Fig. 66. Pelmatopora fecampensis I-ang, D. 28475. Paratype. Distal end of ovicelled 
zooecium, three avicularia, and part of di^tally adjacent zooecium, the ovicell has a 
proximally extended calcareous lamina which almost closes the orifice. 



Paratypes D. 28274 ^.nd D. 28477 fragments of zoaria which are now unattached. 

The former is well preserved with one zoarial lamina encrusting another ; D. 28477 
is a very small fragment with well-preserved, avicularia. D. 28476 is another para- 
type zoarial fragment with only one complete zooecium preserved and no unworn 
avicularia. 




Fig. 67. Pelmatopora fecampensis Lang, D.28475. Paratype. Distal end of ovicelled 
zooecium showing apparent displacement of the lateral oral spines by the ovicell. 



Paratype D.28475 is a larger zoarial fragment with prominent oral spine bases 
and well-preserved avicularia. At least three of its zooecia have ovicells which are 
apparently endozooecial, but very prominent and globular. In one case the edge of 
the ovicell is apparently prolonged by a lamina which almost completely closes the 
orifice, and a thickened, transverse band of tissue runs across the ovicell, possibly 
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marking its normal limit. Several of the zooecia have developed thin calcareous 
laminae entirely sealing the orifices, and it is possible that the prolongation associated 
with the ovicell just mentioned is part of such a lamina. In this case the develop- 
ment of the ovicell has obliterated the oral spines, but in an adjacent zooecium two 
of the oral spines, probably the lateral pair, have been displaced by the develop- 
ment of the ovicell but still remain visible. 




Fig. 68. Pelmatopora fecampensis Lang, D.28472. Paratype. Distal end of ovicelled 
zooecium with two avicularia, showing the apparent development of an ovicell inside 
the orifice, but not displacing the oral spines. 



Stratigraphical distribution. Senonian, Coniacian of France. 

Specimens. D. 28473. Holotype — see above. 

D.28472, D.28474-77. Five paratypes. Zoarial fragments now unattached. 
Horizon, locality and collection as for the holotype. 



12. Pelmatopora pfro Lang 

(PI. 10, fig. 7 ; Text%. 69) 

1916a Pelmatopora pero Lang, pp. 102, 105. ') 

1919c Pelmatopora pero Lang ; Lang, p;-io7. 

I9i9<^ Pelmatopora pero Lang : Lang, pp; 210, 213, 2i6,_2i8, 220, 222, text-fig. 52. 

1921 Pelmatopora pero Lang : Lang, pp^xiii, xciii . ^ 

1922 Pelmatopora pero Lang: Lang, p. 290' '“pi. 5; text-fig. 90 [partim — D. 29861 

excL = P. brydonei], j-; / I O 

1935 Pelmatopora pero lading : Bassler, p. 165. - - 

1953 Pelmatopora pero Lang : Bassler, p. G192, text-fig. 144, 7. 

Holotype. D.23405. Zoarial fragments, now unattached. Senonian, extreme 
top of zone of M. cor-anguinum. Medical College Pit, Epsom, Surrey. F. Mockler 
Collection. 

Emended diagnosis. Pelmatopora with unmodified oral spine-bases ; zooecial 
length about i*oo mm. ; costae 13-20 (often 16-18) ; two avicularia to each zooe- 
cium, usually not symmetrically paired, large, prominent, distally pointed and 
directed. 
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Description. Zoarium unilaminar, encrusting, but may now be unattached. 
Zooecia elongate, elliptical, tending to be somewhat pointed proximally. Orifice 
wider than high, rounded distally and laterally with a straight proximal margin, of 
very constant size, without proximal-lateral constrictions. Oral spine-bases 4, 
unmodified, sometimes slightly obscured by secondary tissue. Frontal shield flat. 
Costae 13-20 (often 16-18), fairly closely spaced but well defined, each with a 
prominent pelma about half-way along its length and a pelmatidium nearer to its 




Fig. 69. Pelmatopora pero Lang, D. 23411. Paratype. Adult zooecium with paired, 
damaged avicularia just proximal to the orifice and, at the proximal end, two un- 
damaged avicularia belonging to adjacent zooecia. 



inner end. Lateral costal fusions are developed at the levels of both the pelmata and 
pelmatidia, producing a paired row of intercostal spaces on either side of the median 
area. Occasionally a second paired row of irregularly developed intercostal spaces 
may be present close to the mid-line, when a second series of minute pelmatidia is 
also developed. The median area of fusion is thus of variable width but generally 
narrow. It is commonly level with, but may occasionally be depressed slightly 
below, the level of the rest of the frontal shield. Apertural bar not very wide, with 
a very slight median ridge and two indistinct pelmata, one on either side of the 
mid-line. Gymnocyst concealed by plentiful interzooecial secondary tissue which 
almost fills the interzooecial valleys and contains shallow, irregularly elongate 
depressions. 
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Avicularia prominent, large, elongate, distally pointed and directed, rounded 
proximally with a long, triangular rostrum. There are two avicularia to each 
zooecium, but they are not symmetrically paired. Ovicells not seen. 

Measurements. Zooecia Lz = o*8i to i*i2 mm. 

Iz = 0*39 to 0*63 mm. 
hr = 0*15 to o*i8 mm. 

Ir — o-i8 to 0*21 mm. 

Avicularia Lz = 0*15 to 0-24 mm. 
lz = 0-09 mm. 

Remarks. The holotype, fifteen paratypes and two other specimens labelled by 
Lang Pelmatopora pero have been re-examined and retained in this species, but one, 
D. 29861, also labelled as that species, is referred to P. brydonei Lang. 

Where possible the zooecia of all specimens have been measured. Their dimensions 
vary considerably, but those of the orifice remain very constant. The avicularia, 
where unworn, are always elongate and sharply pointed distally. Well-preserved 
avicularia are present in several specimens, especially in the holotype, and in para- 
types D.23404, D. 23408-09 and D.23411. Paratype D. 23410 possesses lacunae 
which are more deeply developed than in the other specimens. D.23414 and 
D. 23428 have two definitely paired rows of intercostal spaces in the median area ; 
the inner paired row is imperfectly developed in several zooecia of paratype D. 23415. 
The occurrence of a second paired row of intercostal spaces close to the mid-line is 
possibly the most variable feature of the species. 

All zoarial fragments are now unattached except D. 29908 which encrusts a 
fragment of echinoid test. No young zooecia have been seen. 

D. 29861 is here assigned to Pelmatopora brydonei Lang. It compares closely with 
the holotype of that species ; the distal oral spines of each zooecium are undoubtedly 
enlarged, the lateral oral spines are visible and unmodified, the length of the zooecia 
is over i-oo mm., the paired avicularia are small and oval, and there are 16-20 costae. 
Stratigraphic AL distribution. Senonian, zone of M. cor-anguinum. 
Specimens. D. 23405. Holotype — see above. 

D.23402-04, D.23406-16, D 23428. Fifteen paratypes. Zoarial fragments, all now 
unattached. Horizon, locality and collection as for the holotype. 
D.29858. Zoarial fragment, now unattached. Senonian, zone of M. cor- 

anguinum. Pit between Cliff End and Exceat Farm, near Seaford, 
Sussex. 

D. 29908. Large fragment of zoarium encrusting a piece of echinoid test. 

Senonian, zone of M. cor-anguinum. Meopham, south of Gravesend, 
Kent. G. E. Dibley Collection. 

D.40744. Zoarial fragment encrusting a piece of echinoid test. Senonian, high 
in the zone of M. cor-anguinum. Pit 264 of Young, Coombs Pit, West 
Horsley, Surrey. 

D.40745-46. Two unattached zoarial fragments. Senonian, zone of M. cor- 
anguinum. Locality and collection as for D.29858. 
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13. Pelmatopora suffulta (Brydone) 

(PL 10, figs. 8, 9 ; PL II, fig. I ; Text-figs. 70, 71) 

Pigii Crihrilina insignis Canu, pp. 252, 280, 282, pi. 6, figs. 7-10. 

1913 Crihrilina suffulta Brydone, p. 436, pi. 14 [partim — fig. 4 only]. 

? 1916a Pelmatopora insignis (Canu) Lang, pp. 102, 104. 

1916a Pelmatopora suffulta (Brydone) Lang, pp. 102, 104. 

1917 Crihrilina suffulta Brydone : Brydone, p. 495. 

1917 Crihrilina repleta Brydone, p. 495 [partim — non pi. 32, fig. 9]. 

?i9i9t^ Pelmatopora insignis (Canu) : Lang, pp. 21 1, 218, 222, 224, text-fig. 39. 

1919^^ Pelmatopora suffulta (Brydone) : Lang, pp. 198, 21 1, 218, 222, 226, text -fig. 45. 

1921 Pelmatopora suffulta (Brydone) : Lang, pp. xciii, xciv. 

?i92i Pelmatopora insignis (Canu) : Lang, p. xciv. 

1921 Pelmatopora repleta (Brydone) Lang, p. xciv [nom. nudJ]. 

1922 Pelmatopora insignis (Canu) : Lang, p. 273, text-fig. 82. 

1922 Pelmatopora suffulta (Brydone) : Lang, p. 277, text-fig. 83. 

1922 Pelmatopora repleta (Brydone) Lang, p. 280. 

1930 Pelmatopora repleta (Brydone) : Gaster, table opp. p. 340. 

Lectotype. (Chosen by Lang, 1922 : 277.) The specimen figured by Brydone 
(1913, pi. 14, fig. 4). S.M., B.36262. A large zoarial fragment encrusting a piece 

of echinoid test. Senonian, zone of M. cor-anguinum, Gravesend, Kent. R. M. 
Brydone Collection. 

Emended diagnosis. Pelmatopora with unmodified oral spine-bases ; costae 14- 
22 ; pelmatidia usually present ; avicularia small, distally pointed and directed, 
often paired, one near each proximal-lateral comer of the orifice ; interzooecial 
secondary tissue very variably developed, the gymnocyst may be widely exposed or 
secondary tissue may almost fill the interzooecial valleys. 

Description. Zoarium unilaminar, encrusting. Adult zooecia usually elongate- 
oval, some with almost parallel sides ; occasionally very wide zooecia occur. Orifice 
rounded distally, often with straight sides, but occasionally somewhat rounded 
laterally, proximal margin straight, no proximal-lateral constrictions. The outline 
of the orifice is not obscured either by the oral spines or by secondary calcareous 
tissue. Oral spine-bases 4, possibly very occasionally 5, arranged symmetrically on 
the distal margin of the orifice. Frontal shield variably arched, either low, with a 
flat, fairly wide, depressed median area, or with fairly steeply sloping costae and a 
narrower median area ; occasionally the whole frontal shield may be flat. Costae 
14-22, each with a prominent pelma about half-way along its length at the edge of 
the median area, and, nearer the mid-line, a pelmatidium. Lateral costal fusions 
always occur at the level of the pelmata producing a paired row of intercostal spaces ; 
occasionally, when distinct lateral costal fusions arise also at the level of the pelma- 
tidia, a second row of intercostal spaces may occur in the median area nearer to the 
mid-line. The median area of fusion is narrow and fusiform, or wider with an almost 
oval outline ; it is often depressed below the general surface level of the frontal 
shield. Apertural bar prominent, but not very wide, with two large pelmata, one 
immediately on either side of the mid-line ; there is often a very slight median ridge, 
but no median process, Gymnocyst very variably exposed, smooth. Interzooecial 
secondary tissue may be absent in a few cases, but is commonly abundant. Where 
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interzooecial secondary tissue is absent the gymnocyst is widely exposed laterally, 
and particularly proximally, to the frontal shield. Shallow lacunae may be devel- 
oped in the interzooecial tissue. 

Avicularia small, distally pointed and directed, often paired, one near each 
proximal-lateral comer of the orifice, but sporadic avicularia of the same type also 
occur frequently. The avicularian aperture is rounded proximally, where it is 
almost semicircular, and is constricted distally in the triangular rostrum. In many 
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Fig. 70. Pelmatopora suffulta (Brydone), 50466 (old collection number). Adult zooecium 
and three avicularia of specimen labelled by Lang P. insignis (Canu).'' 




specimens the avicularia are worn and apparently oval — it is only when they have 
not been worn that they retain distally acute rostra. 

Ovicells apparently endozooecial. When present they are marked by a straight, 
low distal oral shield which is produced by the infilling with secondary tissue of the 
space between the distal oral spines. The orifices of ovicelled zooecia thus have an 
oblong outline. 

Young zooecia (of S.M., B.36263) are smaller than the adult zooecia of the same 
zoarium, but otherwise similar, except that there are fewer costae (10-12), a second 
series of lateral costal fusions is not present near the mid-line, and the avicularia 
are not paired. 
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Measurements. Adult zooecia Lz == 0*77 to i-i2 mm. 

Iz = 0*43 to 0*65 mm. 
hr = 0-14 to 0*19 mm. 

Ir = 0*18 to 0*22 mm. 

Young zooecia 

(measurements based on the young zooecia of S.M., B.36263 only) : 

Lz = 0*53 to 0*62 mm. 
lz = 0-30 to 0*35 mm. 
hr = 0*12 to 0-14 mm. 

Ir = 0-12 to 0-14 mm. 

Avioularia 

among adult zooecia : Lz = 0*09 to o-i2 mm. 

lz = o-o6 mm. 

Remarks. Pelmatopora suffulta (Brydone) and P. repieta (Brydone) are synony- 
mous. P. insignis (Canu) has been doubtfully included in the synonymy and is 
discussed more fully below. 

The specimens, S.M., B.36262-63, which Brydone (1913 : 436, pi. 14, figs. 4, 5) 
figured as Cribrilina suffulta, have been re-examined. The latter specimen, shown 
in his fig. 5, was later separated by Brydone (1917 : 495) as Cribrilina repieta, Lang 
(1916a : 102, 104) placed both specimens in Pelmatopora suffulta (Brydone). Subse- 
quently he followed Brydone's separation of the specimens (Lang, 1922 : 280) 
making S.M., B.36263 the lectotype of P. repieta (Brydone). The dimensions and 
other characters of S.M., B.36262 and S.M., B.36263 are compared below. 





S.M., B.36262 
Lectotype of 
Pelmatopora suffulta 
(Brydone) 


S.M., B.36263 
Lectotype of 
Pelmatopora repieta 
(Brydone) 


A dult zooecia 


Lz = 0-95 to 1*10 mm. 
lz = 0-43 to 0*65 mm. 
hr =0-14 to 0*19 mm. 
Ir = 0‘ 18 to 0*22 mm. 


Lz = 0*77 to 0-90 mm. 
lz = 0*43 to 0*53 mm. 
hr = 0-17 to o- 18 mm. 
. Ir = o* 18 to 0*20 mm. 


Avicularia . 


Lz = Not measurable 
lz = Not measurable 


. Lz = 0*12 mm. 

. lz = o*o6 mm. 


Number of costae . 


14-20 


14-16. 


Oral spine-bases . 


4 


4- 


Other characters 


Gymnocyst generally widely 
exposed ; interzooecial 

secondary tissue absent ; 
one (occasionally two) la- 
teral costal fusions on each 
costa ; avicularia usually 
paired, all worn 


. Gymnocyst usually concealed ; 
interzooecial secondary tis- 
sue plentiful ; two (occasion- 
ally only one) lateral costal 
fusions on each costa ; avi- 
cularia usually paired, dist- 
ally pointed and directed. 



Although the gymnocyst is frequently well exposed in the lectotype of P. suffulta 
there are also numerous zooecia in which it is concealed or only slightly exposed. 
Conversely, some zooecia in the lectotype of P. repieta have exposed gymnocysts. 
Apart from differences in the amounts of interzooecial secondary tissue which may 
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be developed the two species are clearly similar. Brydone (1917 : 495) said of his 
species Cribrilina suffulta and C. repleta, The relationship between the two is, 
however, so very close that each is liable to display here and there a considerable 
measure of the distinguishing character of the other This statement is confirmed 
by an examination of the specimens which Lang assigned to Pelmatopom suffulta 
and to P. repleta. 

One encrusting zoarial fragment, D. 29907, is labelled as an ideotype of P. suffulta 
(Brydone). As in the lectotype, each of its zooecia possesses only four oral spine- 
bases, not '' five in number normally '' as suggested by Brydone (1913 : 436). Its 
avicularia are all worn, but Brydone, basing his opinion on the well-preserved 
lectotype, rightly stated that the avicularia of suffulta correspond “ very closely in 
shape, size and disposition with those of Cribrilina [=Pelmatopora'\ gregoryi” 
Some zooecia of D.29907 are ovicelled ; the range in number of costae is 16-18, and 
the dimensions of the adult zooecia are as follows : 

Lz = 0*87 to 0*95 mm. 

Iz = 0*45 to 0*50 mm. 
hr = 0*15 to o*i8 mm. 

Ir = o-i8 to 0*21 mm. 

There are slight amounts of interzooecial secondary tissue. 

50466 [Old Collection number], which Lang (1922 ; 274) placed in Pelmatopora 
insignis (Canu), is regarded as P. suffulta (Brydone), its measurements are : 

Lz = 1*00 to 1*12 mm. 
lz = 0*45 to 0*59 mm. 
hr = 0-15 mm. 

Ir = o-i8 to 0*21 mm. 

The avicularia of 50466 are 0-09 mm. long and o*o6 mm. wide. The main difference 
from D.29907 is the absence of interzooecial secondary tissue, while the avicularia 
are more regularly paired. Ovicelled zooecia occur occasionally ; the zoarium is 
encrusting. The frontal shields of the zooecia are less closely spaced and the 
gymnocyst generally more widely exposed than in D.29907. Unfortunately the 
horizon and locality of the specimen are unknown. 

D. 29857 and D.28275-77, labelled by Lang P. repleta (Brydone) are also here 
referred to P. suffulta. The first is a fragmentary encrusting zoarium with a poorly 
preserved ancestrula and younger zooecia only. Interzooecial secondary tissue is 
fairly abundant, and each zooecium has about 17 costae and paired avicularia. 
Describing the avicularia of P. repleta, Lang (1922 : 280) referred to them as '' spor- 
adically distributed They show, however, a strong tendency to be paired, one 
just proximal to each proximal-lateral comer of the orifice. D.28275-77 are not 
well preserved, but each zooecium has apparently 16 or 17 costae. Lang (1922 : 281) 
also recorded as P. repleta one other specimen, D. 28290, which has 22 costae in some 
zooecia and a flat frontal shield. 

The amount of interzooecial secondary tissue which may be present in a given 
zoarium is not a useful diagnostic character. The specimens in the British Museum 
(Natural History), previously recorded by Lang as P. suffulta or as P. repleta, show 
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particularly the variable amounts of tissue which may occur, both in different parts 
of the same zoarium and in separate zoaria of otherwise similar specimens. In 
their development of interzooecial secondary tissue the lectotypes of P. suffulta 
(S.M., B. 36262) and P. repleta (S.M., B. 36263) lie near the extremes of a wide varia- 
tion which encompasses 50466, D. 29907, D. 29857, D. 28275-77 and D.28290 — the 
other characters of all these specimens being similar, or, as with the range in number 
of costae which may be present, having a wide variation. 

Cribrilina insignis Canu has been doubtfully included in the synonymy of P. 
suffulta, though it is certainly a Pelmatopora. The specimen is of Rocanean age. 




Fig. 71. Pelmatopora suffulta (Brydone), D. 29907. Labelled bv Lang “ Idiotype 
Parts of five adult zooecia with five worn avicularia : showing the slight amount of 
interzooecial secondary tissue developed. 



from the type locality of Roca, Argentine. Canu (1911 : 252, pi. 6, figs. 7-10) 
referred to the zooecia as distinct, separated by deep furrows, large, though the 
dimensions given are very variable — one of the figured zooecia is 0*50 mm. wide. 
The range in number of costae is apparently 16-20, and the median area [=''plastron"' 
of Canu] is fusiform and '' irregularly perforate Canu noted, however, that the 
“ perforations in the median area are aligned with the '' prolongation of the 
intercostal spaces There are, in fact, two paired rows of intercostal spaces with 
others occurring occasionally nearer to the mid-line. It is not possible to discern 
pelmatidia in Canu's figures — they are certainly present in $ 0 ^ 66 , which Lang 
assigned to Canu's species, and which is here referred to P. suffulta. The avicularia 
of Cribrilina insignis were described by Canu as oval, not constantly placed, and 
with small, elliptical somewhat elongate apertures. Although very similar to P. 
suffulta, P. insignis (Canu) has narrower zooecia and smaller orifices than those of 
the former species. 






156 CRETACEOUS CRIBRIMORPH POLYZOA (PELM ATOPORIN AE) 



It is unfortunate that the horizon of Cribrilina insignis Canu is of uncertain age 
(see p. 19). Feruglio (1949) gave a very full discussion of the conflicting views on 
the age of the type series of the Rocanean. It has been placed as low as the 
Cenomanian and as high as the Eocene. The presence of a species of Pelmatopora, 
apparently of the less complex type, possibly suggests a horizon in the Lower 
Senonian for part, at least, of the type section. However, it is unwise to attempt too 
firm a comparison of material from such widely separated provinces. 

Stratigraphical distribution. Senonian, zone of M, cor-angutnum in England ; 
Rocanean in Argentina. 

Specimens. 50466. Old Collections number. A well-preserved zoarial fragment 
encrusting a piece of echinoid test. Labelled by Lang '' Pelmatopora insignis 
(Canu) Horizon and locality unknown, possibly Senonian of southern England. 
Prof. Morris Collection. 



D. 29907. Zoarial fragment with many broken zooecia encrusting a piece of 

echinoid test. Labelled by Lang Ideotype Senonian, zone of 
M, cor-anguinum. Grays, Essex. G. E. Dibley Collection. 

D. 29857. Zoarial fragment with poorly preserved ancestrula and young zooecia 

only, encrusting a shell fragment. Recorded by Lang as P. repleta 
(Brydone). Senonian, zone of M. cor-anguinum. Pit in Houndean 
Bottom, west of Lewes, Sussex. 

D.28275-77, D. 28290. Four zoarial fragments now unattached. Recorded by 
Lang as P. repleta (Brydone). Senonian, zone of M. cor-anguinum, 
Trochiliopora Bed, about 20 ft. above base of zone. Cliff End, east 
side of Cuckmere Haven, Sussex. 

D.40736. Zoarial fiagment encrusting a piece of Inoceramus hinge. Senonian, 
zone of M, cor-anguinum (less than 10 ft. below the strong cor- 
anguinum tabular flint band ''). Cliffs, first of Seven Sisters, 
Cuckmere end, east of Seaford, Sussex. 

D.40737~38. Two unattached zoarial fragments. Senonian, zone of M. cor- 
anguinum. Pit between CUff End and Exceat Farm, east of Seaford, 
Sussex. 

D.40739-41. Three unattached zoarial fragments. Senonian, zone of M. cor- 
anguinum, Trochiliopora Bed. Cliffs, Belt out, west of Eastbourne, 
Sussex. 

D.40742. Unattached zoarial fragment. Senonian, zone of M. cor-anguinum, 
Trochiliopora Bed. Summit of Downs, Mount Harry, near Lewes, 
Sussex. 

Other material. S.M., B.36262. Lectotype — see above. 

S.M., B.36263. Large, well-preserved zoarial fragment with young and adult 
zooecia, some with ovicells, encrusting a piece of echinoid test. 
Figured by Brydone (1913, pi. 14, fig. 5) as Cribrilina repleta, chosen 
by Lang (1922 : 280) as lectotype of Pelmatopora repleta (Brydone). 
Senonian, zone of M. cor-anguinum. Gravesend, Kent. R. M. 
Brydone Collection. 
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14. Pelmatopora simplex Lang 
(PI. II, figs. 2, 3 ; Text-figs. 72, 73) 

1916a Pelmatopora simplex Lang, pp. 102, 105, 

igigd Pelmatopora simplex Lang : Lang, pp, 210, 218, 221, 224, 226, text-fig. 46. 

1921 Pelmatopora simplex Lang : Lang, p. xcii. 

1922 Pelmatopora simplex Lang : Lang, p. 282, pi. 6, fig. i ; text-fig. 86, 

1924 Pelmatopora simplex Lang : Gaster, second of three tables opp. p. no. 

1930 Pelmatopora simplex Lang : Gaster, table opp, p. 340. 

Holotype. D. 28281. Well-preserved zoarium, with ancestrula, encrusting a 
piece of echinoid test. Senonian, zone of G. \A .] quadrata. Cliffs, east side of Old 
Nore Point, west of Newhaven, Sussex. 

Emended diagnosis. Pelmatopora with unmodified oral spine-bases ; Lz less 
than 1*00 nmi. ; costae i6~i8 ; a second series of pelmatidia may be developed close 
to the mid-line ; interzooecial secondary tissue conspicuous, with large, well-defined 
lacunae ; avicularia paired, one at each proximal-lateral comer of the orifice. 

Description. Zoarium encrusting, unilaminar. Adult zooecia oval. Orifice 
rounded distally and laterally with a straight proximal margin, without proximal- 
lateral constrictions ; its outline may be obscured by a high ring of secondary tissue 
developed particularly on the distal margin. Oral spine-bases 4, tending to be 
obscured by the ring of secondary tissue, the more distal pair slightly enlarged, 
otherwise unmodified and not completely immersed. Frontal shield flat. Costae 
16-18, well defined, narrow, each with a pelma about half-way along its length, and, 
nearer to the mid-line, at least one, and often two, pelmatidia. Lateral costal fusions 
occur at the levels of the pelmata and pelmatidia, producing two paired rows of 
intercostal spaces. Apertural bar fairly wide, flat, or sloping down towards the 
proximal edge of the orifice, with two poorly developed pelmata (one near each end), 
and a very slight median ridge. Gymnocyst frequently exposed through the very 
conspicuous, deep, well-defined, large and irregular lacunae in the interzooecial 
secondary tissue. The latter is abundant, and in some cases more than fills the 
interzooecial valleys, overflowing on to the frontal shields. 

Avicularia paired, one near each proximal-lateral comer of the orifice, small, 
rounded or somewhat elongate, probably distally directed, and usually deeply 
immersed in the interzooecial secondary tissue. Ovicells not seen. 

Young zooecia much smaller than the adult zooecia, with smaller, but well-defined, 
orifices, the margins of which are not obscured by secondary tissue. Oral spine- 
bases four, small and unmodified. Frontal shield slightly more arched than in the 
adult zooecia. Costae ii, well defined, narrow, each with a pelma about half-way 
along its length and a pelmatidium nearer to the mid-line. Lateral costal fusions 
occur at the level of the pelmata only. Apertural bar very well defined, with a 
marked pelma near each end. The gymnocyst is exposed through large, irregular 
lacunae which occur frequently in the plentiful interzooecial secondary tissue. The 
latter tends to fill the interzooecial valleys and to encroach on to the frontal shields. 
Avicularia are generally paired, small, round or slightly elongate, and are probably 
distally directed. 
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Figs. 72, 73, Pelmatopor a simplex 'Lang, D. 28281. Holotype. 

(72) Adult zooecium and three avicularia, showing very deep, large lacunae in the 
interzooecial secondary tissue. 

(73) Young zooecium and avicularium. An expansion of secondary tissue partly 
obscures the frontal shield. 



Measurements. 



Adult zooecia 


Lz 


= 0-69 


to 0'84 


mm. 




Iz 


= 0-39 


to 0-45 


mm. 




hr 


= 0-15 


to o-i8 


mm. 




Ir 


= o-i8 


mm. 




Young zooecia 


Lz 


= 0-50 


mm. 






lz 


= 0-24 


to 0-27 


mm. 




hr 


= 0-12 


mm. 






Ir 


= 0-12 


to 0'i5 


mm. 



Remarks. The holotype and D. 29859-60 have been re-examined. The measure- 
ments given by Lang (1922 : 282) for adult zooecia of P, simplex were slightly over- 
estimated. D.29859 is an encrusting, unilaminar zoarium with a poorly preserved 
ancestrula. D. 29860 is another fragment of a unilaminar encrusting zoarium, 
probably a young stage. Most zooecia of this specimen are small and have rather 
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more interzooecial secondary tissue than is present in the ancestrular area of the 
holotype. 

Stratigraphical distribution. Senonian, zone of G. [A.] quadrata and zone of 

O . pilula, subzone of E. scutata var. depressula and subzone of E. scutata var. cincta. 

Specimens. D. 28281. Holotype — see above. 

D. 29860. Zoarial fragment with poorly preserved ancestrula, encrusting a piece of 
echinoid test. Senonian, zone of 0 . pilulay upper part of subzone of E, 
scutata var. depressula. Pit 4 of Gaster, west of Boundstone Lane, south 
of Lancing Ring, north-east of Worthing, Sussex. 

D.29859. Zoarial fragment with young zooecia, encrusting a piece of echinoid test. 

Senonian, zone of 0 , pilulay subzone of E, scutata var. cincta. Pit on 
East Hill, Rottingdean, east of Brighton, Sussex. 

D.40743. cf. simplex, Zoarial fragment encrusting a piece of echinoid test. 

Senonian, zone of 0 , piluluy subzone of E, scutata var. cincta. Pit 87 of 
Gaster, near track to Newlands Barn, north end of East Hill, Rottingdean, 
east of Brighton, Sussex. 

D.40945. Small, well-preserved zoarial fragment with young zooecia, encrusting a 
piece of echinoid test. Senonian, zone of 0 , pilulay subzone of E, scutata 
var. depressula. Pit i of Gaster, pit near Bridle Road, south of Lancing 
College and College (or Bunwelhs) Farm, west of Pad Farm, Lancing, 
Sussex. 

15. Pelmatopora plantaris Lang 
(PL II. fig. 4 ; Text-fig. 74) 

1916a Pelmatopora plantaris Lang, pp. 102, 105. 

1919^^ Pelmatopora plantaris Lang : Lang, pp. 199, 210, 213, 216, 218, 222, 224, text-figs. 6-8, 

51* 

1921 Pelmatopora plantaris Lang : Lang, p. xciv. 

1922 Pelmatopora plantaris Lang : Lang, p. 288, pi. 6, fig. 4 ; text-fig. 89. 

Holotype. D. 19620. Zoarial fragment, with young zooecia, encrusting a piece 

of echinoid test. Senonian, zone of M, cor-anguinum, Wivelrod, west of Alton, 
Hampshire. H. O. White Collection. 

Emended diagnosis. Pelmatopora with unmodified oral spine-bases ; Lz less 
than I -00 mm. ; costae 13-16, slightly thicker than in P. simplex ; a second series 
of pelmatidia may be developed near the mid-line ; interzooecial secondary tissue 
conspicuous with large well-defined lacunae ; two avicularia to each zooecium but 
not usually symmetrically paired. 

Description. Zoarium unilaminar, probably encrusting but now unattached. 
Adult zooecia broadly oval. Orifice rounded distally and laterally, with a straight 
proximal margin, without proximal-lateral constrictions ; its outline may be 
obscured by secondary tissue. Oral spine-bases 4, unmodified, the distal pair seldom 
show the slight thickening which is more characteristic of the distal oral spines of 

P. simplex. Frontal shield flat. Costae 13-16 (often 14), well-defined, slightly wider 
than the costae of P. simplex. Each costa bears a pelma about half-way along its 
length, and, nearer the inner end, one (occasionally two) pelmatidia very close to the 
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mid-line. Lateral costal fusions occur at the levels of the pelmata and the outermost 
pelmatidia producing two paired rows of intercostal spaces, Apertural bar not quite 
so wide as in P. simplex, with two prominent pelmata and a very slight median 
furrow. Gymnocyst extensively exposed through very conspicuous, deep, large, 
well-defined, irregular lacunae in the abundant interzooecial secondary tissue, which 
occasionally encroaches slightly on to the edges of the frontal shields of some zooecia. 

Avicularia, two to each zooecium, but not symmetrically paired as in P. simplex, 
small, rounded (probably by wear), or slightly elongate and probably distally 
directed ; not deeply immersed in the interzooecial secondary tissue. Ovicells not seen. 




Fig. 74. Pelmatopora plantaris Lang, D. 19620. Holotype. Adult zooecium and paired 
avicularia. The proximal pair belong to adjacent zooecia. 



Young zooecia are smaller than the adult zooecia and have more arched frontal 
shields with fewer (ii) costae and less interzooecial secondary tissue ; the gymnocyst 
is more exposed. Avicularia occur singly in the young stages, or there are two 
associated with each zooecium, although they are not symmetrically paired. 

Measurements. Adult zooecia Lz = 078 to 0-87 mm. 

Iz = 0*42 to 0*50 mm. 
hr = 0*15 mm. 

Ir = o*i8 mm. 

Young zooecia Lz = 0-50 mm. 

lz = 0*31 mm. 
hr = 0-12 mm. 

Ir = 0-12 mm. 

Avicularia Not measurable. 
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Remarks. In the description emphasis has been laid on the differences between 
P. simplex and P. plantaris. At most these differences are relatively shght, but there 
is also a difference in the stratigraphical occurrence of the two species. All the 
material assigned to P. simplex is from the zones of G. [A.] quadrata and 0 . pilula, 
whereas the material referred to P. plantaris is of M, cor-anguinum age. 

Until more material is available from the intervening horizons it seems advisable 
to retain the two species as separate, basing the division principally on (i) the lack of 
symmetrically paired avicularia in P. plantaris compared with the common occur- 
rence of evenly placed pairs in P. simplex, and (ii) on the smaller number of slightly 
wider costae in the former compared with the higher number of narrower costae in 
the latter. 

D. 28291, an encrusting zoarium, was labelled by Lang Pelmatopora ^plantaris 
but it has 15-17 costae and its avicularia tend to be symmetrically paired. 

Stratigraphical distribution. Senonian, zone of M. cor-anguinum. 

Specimens. D. 19620. Holotype — ^see above. 

D. 28288-89. Two paratypes, zoarial fragments, now unattached. Senonian, zone 
of M. cor-anguinum, Trochiliopora Bed, about 20 ft. above base of 
zone. Cliffs, east side of Cuckmere Haven, Sussex. 

?D. 28291. Zoarial fragment encrusting a piece of echinoid test. Labelled by 
Lang “ Pelmatopora Iplantaris Senonian, zone of M, cor-anguinum, 
Chffs, westernmost of Seven Sisters, east of Cuckmere Haven, Sussex. 
D.40747. Incomplete zoarium encrusting a fragment of Inoceramus shell. 

Senonian, zone of M, cor-anguinum, 4 ft. below the '' strong cor- 
anguinum tabular flint band''. CHffs, Beltout, west of Eastbourne, 
Sussex. 



16. Pelmatopora quadrivolucris Lang 

(PI. II, figs. 5, 6 ; PI. 12, fig. I ; Text-fig. 75) 

1913 Cribrilina gregoryi Brydone : Brydone, p. 436 [partim — ^pl. 14, fig. 3 only]. 

1913 Cribrilina suffulta Brydone, p. 436 [partim — pi. 14, fig. 5 only]. 

1916a Pelmatopora quadrivolucris Lang, pp. 102, 105. 

1917 Cribrilina galanthis Brydone, p. 495. 

1917 Cribrilina repleta Brydone : Brydone, p. 495 [partim — pi. 32, fig. 9 only]. 

1919^? Pelmatopora quadrivolucris Lang : Lang, pp. 200, 213, 216, 222. 

1921 Pelmatopora quadrivolucris Lang : Lang, p. xciii. 

1922 Pelmatopora quadrivolucris Lang : Lang, p. 295, text-fig. 92. 

Holotype. D.28907. Zoarial fragment encrusting a piece of echinoid test. 
Senonian, zone of M, cor-anguinum, Coombs Pit (Pit 264 of Young), West Horsley, 
north-east of Guildford, Surrey. 

Emended diagnosis. Pelmatopora with two pairs of exposed enlarged oral spines. 
Description. Zoarium unilaminar, encrusting, although it may now be un- 
attached. Zooecia long, elhptical or almost paraUel-sided. Orifice rounded distaUy 
and laterally with a straight proximal margin ; its outline is often indented by the 
two pairs of enlarged oral spines, and its size may be reduced by the accumulation 
of secondary tissue round its margin. Oral spines 4, symmetrically arranged in two 

GEOL. 6, I. II 
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pairs, all enlarged, and somewhat greater in size than the peg-like distal oral spines 
of P, brydonei. Frontal shield flat, of variable length, often just over twice as long 
as wide. Costae 14-19, well defined, each with a pelma about half-way along its 
length and a pelmatidium nearer the mid-line ; very occasionally a second pelma- 
tidium may occur very close to the mid-line. Lateral costal fusions arise at the level 
of the pelmata, and less frequently at the level of the pelmatidia. Apertural bar wide, 
flat, with two well-defined pelmata. Gymnocyst concealed by plentiful interzooecial 




Fig. 75. Pelmatopora quadrivolucris Lang, D.28907, Holotype. Adult zooecium with 
paired, worn avicularia and four enlarged oral spine-bases. 



secondary tissue which fills the interzooecial valleys. Slight depressions are present 
in the surface of the interzooecial tissue. 

Avicularia distinct, distally pointed and directed, usually paired, one near each 
proximal-lateral comer of the orifice, occasionally single. The avicularian aperture 
is constricted distally in the triangular rostrum and is wider, almost semicircular, 
proximally. Ovicells not seen. 

Measurements. Zooecia Lz — i-oo to 1*25 mm. 

Iz = 0*35 to o*6o mm. 
hr == 0*15 to 0*21 mm. 

Ir = 0*21 to 0*27 mm. 

Avicularia Lz = o-i2 to 0'i5 mm. 

lz = 0*07 to 0*09 mm. 
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Remarks. D. 28907, the holotype, has been re-examined. Five specimens from 
the R. M. Brydone Collection in the Sedgwick Museum, Cambridge, have also been 
assigned to the species ; these are S.M., B.36261, S.M.,B.36363, S.M., B.71538-39 
and S.M., B.75867. The first of these is a well-preserved encrusting zoarium. Part 
of it was figured by Brydone (1913, pi. 14, fig. 3) originally as Cribrilina gregoryi, 
and later (1917 : 495) ^stinguished by him as Cribrilina galanthis. There is no 
doubt that it is a specimen of Pelmatopora quadrivolucris, Lang (1922 : 293) 
provisionally included the specimen in his synonymy of P. brydoneiy presumably 
basing his opinion on Brydone's figure only. Each zooecium in S.M., B.36261 has 
four definitely enlarged oral spines, the range in number of costae is 14--16, there is 
less interzooecial secondary tissue than in the holotype of P. quadrivolucris, and the 
avicularia are more markedly paired, although single avicularia are also frequent. 
No ovicells or young zooecia are preserved. Part of the zoarial fragment is shown 
here (PI. ii, fig. 5). 

Brydone (1913 : 436, pi. 14, figs. 4, 5) originally designated Cribrilina suffuUa 
[=Pelmatopora suffulta] to include his '' coarse form shown in fig. 5. Later 
(1917 : 495), Brydone separated this coarse form as Cribrilina repleta and figured part 
of another specimen which he also assigned to the latter species. Of this specimen, 
S.M., B.36363, he stated (1917 : 495, pi. 32, fig. 9) I have figured an exceptionally 
well-preserved specimen which shows that the tubercles on the anterior lip [oral 
spines] are typically four in number, long and tapering, but very brittle I have 
re-examined this specimen, each zooecium of which has four enlarged oral spines, and 
confirm Lang's opinion (1922 : 295 in synon.) that it belongs to Pelmatopora quad- 
rivolucris. The measurements and other details of the specimen are as follows : 

Zooecia Lz = I’li to 1*25 mm. 

Iz = 0*50 to o*6o mm. 
hr = 0-20 to 0*21 mm. 

Ir = 0*26 to 0*27 mm. 

Range in number of costae = 16-19. 

Number of lateral costal fusions on each costa = i (occasionally 2). 

Avicularia Lz = 0*15 to o-i6 mm. 

Iz = 0-07 to 0-09 mm. 

It is noticeable that the dimensions of S.M., B.36363 are generally greater than those 
of the holotype of P. quadrivolucris, suggesting that the latter may be a shghtly 
younger stage of zoarii growth. The avicularia of S.M., B.36363, which are well 
preserved, are distaUy pointed and directed, unhke the apparently oval avicularia of 
the holotype which is somewhat worn. Part of S.M., B.36363 is shown in PI. 12, fig. i. 

Stratigraphical distribution. Senonian, zone of M, cor-anguinum. 

Specimen. D. 28907. Holotype — see above. 

Other material. S.M., B.36261. Holotype (by monotypy) of Cribrilina galan- 
this Brydone. A well-preserved zoarial fragment encrusting a 
piece of echinoid test. Senonian, zone of M, cor-anguinum. 
Locality 199 of Brydone, siding east of junction, railway cutting, 
Basingstoke, Hampshire. R. M. Brydone Collection. 
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S.M., B.36363. 



S.M., B.71538. 

S.M., B.71539. 
S.M., B.75867. 



Zoarial fragment, now unattached, but partly embedded in a small 
block of chalk. The specimen figured by Brydone (1917, pi. 32, 
fig. 9) as Cribrilina repleta, Senonian, zone of M. cor-anguinum. 
Locality 559 of Brydone, excavations for tank at fold yard, one 
quarter mile west of Lower Grenville Copse, Soberton, Hampshire. 
R. M. Brydone Collection. 

Zoarial fragment, now unattached, but partly embedded in a small 
block of chalk. Senonian, zone of M. cor-anguinum. Locality 502 
of Brydone, pit in lane one quarter mile south-east of Grasmere 
Cottage, Easton, Hampshire. R. M. Brydone Collection. 

Zoarial fragment, now unattached, but partly embedded in a small 
block of chalk. Horizon, locahty and collection as for S.M., 

B.36363. 

Zoarial fragment encrusting four pieces of echinoid test. Senonian, 
zone of M. cor-anguinum. Locality 328 of Brydone, Hurstbourne 
Priors (Beehouse Pit), Hampshire. R. M. Brydone Collection. 



17. Pelmatopora brydonei Lang 
(PI. 12, fig. 3 ; Text-figs. 76-78) 

1906 non Cribrilina gregoryi Brydone, pp. 290, 300, text-fig. 13. 

1913 non Cribrilina gregoryi Brydone : Brydone, p. 436, pi. 14, figs. 1-3. 

1916a Pelmatopora brydonei Lang, pp. 103, 105. 

1917 non Cribrilina galanthis Brydone, p. 495. 

1919^^ Pelmatopora brydonei Lang : Lang, pp. 199, 210, 213, 220, 222, 225, text-figs. 9-11, 
53 . 54 - 

1921 Pelmatopora brydonei Lang : Lang, p. xciii. 

1922 Pelmatopora brydonei Lang : Lang, p. 293, text-fig. 91. 

1922 Pelmatopora pero Lang : Lang, p. 290, pl. 6, fig. 5, text-fig. 90 [partim — ^D.29861 only]. 
?I958 Pelmatopora cf. brydoneis [sic] Lang : Didon, pp. 83, 85, text-fig. 10. 

Holotype. D.23396. Small zoarial fragment, now unattached. Senonian, top 
of zone of M, cor-anguinum, Epsom, Surrey. F. Mockler Collection. 

Emended diagnosis. Pelmatopora with a pair of enlarged distal oral spines, the 
unmodified pair of lateral oral spines not entirely concealed by secondary thickening 
on the margin of the orifice. 

Description. Zoarium unilaminar, encrusting, but may now be unattached. 
Zooecia elongate, ellipticcd, tending to be parallel-sided and somewhat pointed 
proximally. Orifice wider than high, rounded distally and laterally, with a straight 
proximal margin ; the outline of the orifice often indented by the enlarged distal 
oral spines. Two pairs of oral spines visible — the distal pair are enlarged and peg- 
Hke and point proximally, the lateral pair are unmodified and almost obscured by 
the development of secondary tissue. Frontal shield variable in length, usually 
narrow, flat. Costae 15-19, well defined, each with a pelma about half-way cdong 
its length, a pelmatidium near its inner end, and, occasionally, a second very small 
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pelmatidium very close to the mid-line. Lateral costal fusions occur at the levels of 
the pelmata and the outermost pelmatidia, producing a paired row of irregular 
intercostal spaces and a variably developed second paired row closer to the mid-line 
Median area of fusion narrow. Apertural bar vide and flat, with obscure pelmata. 




Figs. 76, 77. Pelmatopora hrydonei Lang, D. 23396. Holotype. 

(76) Very long adult zooecium with normal, enlarged distal oral spines, unmodified 
lateral oral spine-bases and paired avicularia near the proximal-lateral corners of the 
orifice. The two more heavily calcified and worn avicularia, near the proximal end of 
the zooecium, belong to adjacent zooecia. 

(77) Dorsal surface of adult zooecium with irregularly spaced solid bosses. 



Gymnocyst concealed by plentiful interzooecial secondary tissue which fills the inter- 
zooecial valleys and which contains slight lacunae, 

Avicularia distinct, large, distally directed, oval, about two-thirds as wide as long ; 
there is a strong tendency for them to occur near the proximal-lateral comers of the 
orifice, either singly or paired. Usually two avicularia are associated with each 
zooecium. Ovicells not seen. 
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Measurements. Zooecia Lz = i*oo to 1-45 mm. 

Iz = 0*39 to 0-56 mm. 
hr = o-i8 mm. 

Ir = 0-21 mm. 
Avicularia Lz = 0*09 mm. 

lz = o*o6 mm. 



Remarks. The holot}^e, eight paratypes, and one other specimen, all labelled 
by Lang '' P. brydonei have been re-examined. 




Fig. 78. Pelmatopora brydonei Lang, D. 23397. Paratype. 

{a) Side view of part of a damaged orifice. (6) Front view of same orifice, m, hard 
matrix ; o.s, apparently unmodified “ primary '' oral spine ; r,p, rim of primary 
orifice ; r.s, rim of secondary orifice ; s,t, secondary tissue of enlarged oral spine. 



The dorsal surface of the zoarial lamina of the holotype is covered by small, 
apparently solid, conical bosses which are irregularly distributed and by which the 
zoarium may have been attached (Text-fig. 77). The form of these dorsal bosses 
contrasts with the hollow dorsal " spines '' developed in P. gregoryi, and particularly 
with those illustrated (Text-figs. 91, 92). 

It was stated by Lang (1922 : 294;, with reference particularly to D. 23397, that 
both the right distal apertural [oral] spine and the right secondary aviculoecium 





CRETACEOUS CRIBRIMORPH POLYZOA (PELM ATOPORIN AE) 167 

are present, the latter lying outside the former. But the primary apertural rim in 
this specimen is so distinct as to suggest that the whole aperture has been renewed. 
If this has happened, this specimen cannot be used to demonstrate that the secondary 
aviculoecium is a new structure, and not a development of the distal apertural spine, 
as has been assumed hitherto. ... If the secondary aviculoecia are rightly 
regarded as developments of no pre-existing structures, the species P, hrydonei must 
be considered as arising from a saltation Here Lang referred to the nature 

of the oral spines and orifices of the specimen which is shown here in side and front 
views respectively (Text-fig. 78a, h). From a careful examination of the specimen 
under high-power magnification it is apparent that the rim of the primary orifice is 
undamaged but partly concealed by hard matrix. Distal to the rim of the primary 
orifice an apparently unmodified primary oral spine is preserved. This structure 
is, however, intimately fused to a localized accumulation of secondary calcareous 
tissue on its distal side, here termed secondary tissue of the enlarged oral spine 
This enlarged oral spine protrudes above the general level of the rim of the secondary 
orifice which is very much broken, but which normally, in undamaged zooecia, 
obscures the rim of the primary orifice and the unmodified oral spines. The left- 
hand distal oral spine has been destroyed. 

I regard the smaller primary unmodified right-hand distal oral spine and the 
localized accumulation of secondary tissue on its distal side as parts of the same 
enlarged distal oral spine which has been broken and worn obliquely along its length. 
Damage to the distal end of the zooecium has largely removed secondary tissue, 
exposing the sharply defined distal margin of the primary orifice and the originally 
small base of the oral spine. 

This arrangement does not necessarily indicate renewal of the orifice, but does show 
that the so-called secondary aviculoecia ” of Lang are, in fact, enlarged oral 
spines : that is, spines which are developed round the margin of the orifice and which 
have increased in size during the locahzed accumulation of secondary tissue. 

It is thus incorrect to represent P. brydonei {vide Lang, 1922 : 295, text-fig. 91) 
as possessing two pairs of unmodified oral spines in addition to the so-caUed second- 
ary aviculoecia The species has only one pair of lateral unmodified oral spines 
and one pair of enlarged distal oral spines. (See also the general remarks on oral 
spines, p. 35.) 

In the adult zooecia of P. hrydonei the number of costae varies from 15 to 19 and 
is most often 16. The avicularia, described by Lang as sporadic occur almost 
invariably two to each zooecium. They are often symmetrically paired, one on 
either side, near the proximal-lateral comers of the orifice. 

D. 29861, recorded by Lang (1922 : 292) as P. pero, is actually a specimen of P. 
hrydonei. The specimen is discussed on p. 150. 

Stratigraphical distribution. Senonian, upper part of the zone of M, cor- 
anguinum. 

Specimens. D.23396. Holotype — see above. 

D. 23397-401, D. 23429-31. Eight paratypes. Zoarial fragments, now unattached. 

Senonian, extreme top of the zone of M, cor-anguinum. Medical College 
Pit, Epsom, Surrey. F. Mdckler Collection. 
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D.23325. Small zoarial fragment, now unattached. Horizon, locality and collection 
as for the paratypes. 

D.29861. Zoarial fragment encrusting a piece of echinoid test. Recorded by Lang 
as P. pero, Senonian, high in the zone of M. cor-anguinum. Coombs 
Pit (Pit 264 of Young), West Horsley, north-east of Guildford, Surrey. 

18. Pelmatopora coryli (Lang) 

(PI. 12, fig. 4 ; Text-fig. 79) 

1916a Carydiopora coryli Lang, p. 94. 

1921 Pelmatopora coryli (Lang) Lang, pp. xcii, xciii [nom, nud."]. 

1922 Pelmatopora coryli (Lang) : Lang, p. 285, pi. 6, fig. 2 ; text-fig. 87. 

1923 Pelmatopora corylii [szc] (Lang) : Waters, p. 555. 

1924 Pelmatopora coryli (Lang) : Caster, second of three tables opp. p. no. 

1930 Pelmatopora coryli (Lang) : Caster, table opp. p. 340. 

Holotype. D.28998. Small zoarial fragment of only eight zooecia, encrusting a 
piece of echinoid test. Senonian, zone of 0 . pilula, subzone of £*. scutata var. cincta. 
Pit 2 of Gaster, by reservoir, near Hill Barn, north of North Lancing village, south- 
east of Lancing Ring, north-east of Worthing, Sussex. 

Emended diagnosis. Pelmatopora with small zooecia ; distal oral spines en- 
larged, lateral oral spines unmodified and concealed by secondary thickening on the 
margin of the orifice ; costae 11-14 ; avicularia occasional, sporadic. 

Description. Zoarium unilaminar, encrusting. Adult zooecia small, broadly 
oval. Orifice rounded distally and laterally, with a straight proximal margin, wider 
than high, not much obscured by secondary tissue. Oral spines four, but in the 
adult zooecia the lateral pair are unmodified and completely covered by secondary 
tissue. The distal pair of oral spines is enlarged. Frontal shield steeply sloping 
outwards at the margins but flat on top. Costae 11-14, each with a pelma at the 
middle and a pelmatidium near the inner end. A second pelmatidium may occur 
occasionally very close to the mid-line. Lateral costal fusions are developed at the 
levels of the pelmata and the outermost pelmatidia, producing two irregularly paired 
rows of intercostal spaces. Median area of fusion narrow. The costae are charac- 
teristically rounded where they turn down to meet the gymnocyst. Apertural bar 
fairly wide, sloping down to the proximal edge of the orifice, with two very prominent, 
large pelmata and a very slight median furrow. Gymnocyst not exposed. The 
interzooecial valleys are apparently lined with secondary tissue, the edges of this 
lining tissue standing up as a small but distinct ridge round each frontal shield. The 
lacunae are apparently deep hollows in the interzooecial secondary tissue ; they 
occur only over the deepest parts of the interzooecial valleys. 

Avicularia occasional, sporadic, small, rounded, possibly distally directed, fre- 
quently much obscured by secondary tissue. Ovicells not seen. 

Young zooecia smaller than the adult zooecia, with an orifice of the same shape, 
but with four unmodified oral spines, none of which is obscured by secondary tissue. 
Frontal shield more often arched, costae 10 or ii, well defined, each with a pelma 
near the middle and a pelmatidium near the inner end near the mid-line. Only one 
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lateral costal fusion occurs regularly at the level of the pelmata, though lateral 
fusions may occasionally be developed at the level of the pelmatidia. Apertural 
bar narrower than in the adult zooecia, with two very large pelmata. The gymno- 
cyst is well exposed proximally to the frontal shield and shghtly exposed laterally. 
Interzooecial secondary tissue, if present, is small in amount and is confined to the 
region of the orifice. Paired avicularia have been seen associated with only one 




Fig. 79. Pelmatopora coryli (Lang), D.28998. Holotype. Adult zooecium with enlarged 
distal oral spine-bases and single avicularium near the proximal end. 



young zooecium, where they occur one near each proximal-lateral comer of the 
orifice. Apart from this example, the avicularia occur sporadically in the young 
zoarial stages. 

Measurements. Adult zooecia Lz = o*6o to 075 mm. 

Iz = 0*39 to 0*45 mm. 
hr = 0*12 to 0-15 mm. 

Ir = 0*15 to o-i8 mm. 

Young zooecia Lz = 0*51 to 0*59 mm. 

lz == 0*27 to 0*33 mm. 
hr — 0-09 to 0-12 mm. 

Ir = 0*12 to 0-15 mm. 

Avicularia Not measurable. 
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Remarks. The holotype and three paratypes, D. 28996-97 and D.28999, have 
been re-examined. In these specimens it is possible to find only one adult zooecium, 
in the holotype, in which the distal margin of the orifice is complete and unworn. 
Only three other adult zooecia are present in the holotype — in each case the distal 
margin is worn but still retains the bases of the enlarged distal oral spines which are 
well preserved in the unworn adult zooecium. On this evidence the specimen is 
here grouped with the more complex species of Pelmatopora which possess a pair of 
enlarged distal oral spines. The remaining zooecia of the holotype are smaller, and 
each has two pairs of unmodified oral spine-bases. It seems probable that Lang 
based his diagnosis and description on these young zooecia. 

In paratype D. 28996 only three zooecia retain complete frontal shields and all 
have worn or damaged distal margins. The zoarium is unilaminar and encrusting. 
Paired avicularia occur in two of the more complete zooecia, and there are at least 
two lateral costal fusions arising from each of the 12 or 13 costae which are present. 
The gymnocyst is variably exposed. The dimensions of this specimen are : 

Lz = o*6o to 0-69 mm. 

Iz = 0*39 to 0*42 mm. 
hr — About 0*i2 mm. 

Ir = 0-15 mm. 

Paratype D. 28997 is also worn, but there is more abundant interzooecial secondary 
tissue than in the holotype or in D. 28996. The avicularia are generally paired. 
The adult zooecia are a little larger than in the holotype, with 13 or 14 costae. 

D.28999 was labelled by Lang as a paratype of P. coryli. It is, however, very 
badly worn and cannot be placed with certainty in that species. It is the only 
specimen recorded from the zone of Marsupites, 

Comparison has also been made between all specimens referred by Lang to P. 
coryli and all species of Carydiopora from which it was removed by Lang (1922). 
None of the remaining species of Carydiopora possesses pelmata or distal oral spines 
typical of Pelmatopora. 

Stratigraphical distribution. Senonian, zone of 0 . pilula, subzone of £. 
scutata var. depressula and subzone of E. scutata var. cincta, and ?zone of Marsupites 
(subzone unspecified). 

Specimens. D. 28998. Holotype — see above. 

D. 28996. Paratype. Worn zoarial fragment, encrusting a piece of echinoid test. 

Senonian, zone of 0 . pilula, subzone of E. scutata var. cincta. Pit 4 of 
Gaster, Western Pit (close to Pit 3 of Gaster), at top of Boundstone 
Lane, south of Lancing Ring, east of Halewick Lane, Sompting, Sussex. 
D.28997. Paratype. Worn zoarial fragment encrusting a piece of echinoid test. 

Senonian, zone of 0 . pilula, subzone of E. scutata var. depressula. 
Cliffs, between last groyne east of Rottingdean Gap and Saltdean, east 
of Brighton, Sussex. 

PD.28999. Paratype. Very badly worn zoarial fragment. Senonian, zone of 
Marsupites (subzone unspecified). Cliffs, Brighton, Sussex. 
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19. Pelmatopora marsupitorum Lang 
(PL 12, figs. 2, 5 ; Text-figs. 80-83) 

1916a Pelmatopora marsupitorum Lang, pp. 103, 105. 

1916a Pelmatopora roedeanensis Lang, pp. 103, 105. 

1919^? Pelmatopora marsupitum [sic\ Lang : Lang, pp. 214, 216, 222, text-figs. 55, 56. 

1919^^ Pelmatopora roedeanensis Lang : Lang, pp. 215, 222. 

1921 Pelmatopora marsupitum [sic\ Lang : Lang, pp. xcii, xciii. 

1921 Pelmatopora roedeanensis Lang : Lang, pp. xcii, xciii. 

1922 Pelmatopora marsupitum [sic] Lang : Lang, p. 297, pi. 6, fig. 6 ; text-figs. 736, 93. 

1922 Pelmatopora roedeanensis Lang : Lang, p. 299. 

1924 Pelmatopora marsupitum [sic] Lang : Gaster, second of three tables opp. p. no. 

1924 Pelmatopora roedeanensis Lang : Gaster, second of three tables opp. p. no. 

1930 Pelmatopora marsupitum [sic] Lang : Gaster, p. 336, table opp. p. 340. 

1930 Pelmatopora roedeanensis Lang : Gaster, table opp. p. 340. 

?I958 Pelmatopora cf. marsupitum [sic] Lang : Didon, pp. 83, 85, text-fig. n. 

Holotype. D. 28867. Zoarial fragment encrusting a piece of echinoid test. 
Senonian, zone of Marsupites (subzone unspecified), Brighton, Sussex. 

Emended diagnosis. Pelmatopora with a pair of relatively short and peg-Hke 
enlarged distal oral spines ; the unmodified lateral oral spine-bases always concealed 
by secondary tissue ; costae 14-20. 

Description. Zoarium unilaminar, encrusting, but may now be unattached. 
Zooecia elliptical, of variable length. Orifice rounded distally and laterally, with a 
straight proximal margin, its outline often indented by the pair of enlarged distal 
oral spines. Oral spines 4, only the enlarged distal pair visible. Compared with the 
enlarged distal oral spines of other species these are relatively short and peg-like, 
occasionally rather broad, and very occasionally tending to widen slightly at their 
distal ends. The unmodified pair of lateral oral spines is always obscured by second- 
ary tissue accumulated on the margins of the orifice. Frontal shield flat, of variable 
length. Costae 14-20 (often 18), well defined, each with a pelma near the outer end, 
a smaller pelma towards the inner end, and often a pelmatidium close to the mid-line. 
Lateral costal fusions arise at the levels of the pelmata producing two paired rows 
of intercostal spaces. Occasionally a single Hne of intercostal spaces may be developed 
along the mid-line of the frontal shield when opposite intercostal spaces coalesce. 
Even less frequently, lateral costal fusions may arise at the levels of the pelmatidia 
giving a third paired row of intercostal spaces. Median area of fusion very narrow 
or absent. Apertural bar low and wide, with two well-defined, large pelmata and 
often with less obvious, smaller pelmata nearer the mid-line. The distal edge of 
the apertural bar is frequently indented by a minute median furrow. Gymnocyst 
frequently concealed by plentiful interzooecial secondary tissue which fills the inter- 
zooecial valleys and which contains irregularly elongate lacunae, 

Avicularia large, prominent, distally pointed and directed, usually paired, one 
near each proximal-lateral comer of the orifice, but sporadic avicularia of the same 
type also occur frequently. In unworn avicularia the aperture may be either 
divided by a straight transverse bar, separating a semicircular proximal portion 
from a triangular rostrum, or there may be no transverse bar, the aperture being 
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Figs. 80-83. Pelmatopora marsupitorum Lang. 

(80) D. 39400. Normal adult zooecium with well-preserved enlarged distal oral 
spines and paired avicularia near the orifice. The two avicularia near the proximal end 
belong to adjacent zooecia. 

(81) Orifices of four adult zooecia showing variation in form of enlarged distal oral 

spines. The variation is due largely to different degrees of wear : [a] D. 39400 ; 

(6) D. 39363 ; {c) D. 28866, Paratype ; [d) D. 28868, holotype of P. roedeanensis Lang. 

(82) D. 39363. Orifice with well-buttressed and thickened distal oral shield typical 
of ovicelled zooecia. Paired, worn, proximal-lateral avicularia are present. 

(83) Avicularia. {a) D. 39369. Somewhat worn, secondarily thickened avicularium 
with robust transverse bar. (6) D. 39400. Well-preserved stalked avicularium. 
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narrow and slit-like for the distal two-thirds of its length. Unworn avicularia are 
rare : the commonly worn avicularian aperture has an elongate-oval outline. 

Ovicells apparently endozooecial. In oviceUed zooecia the space between the 
enlarged distal oral spines is infilled with secondary tissue which may project for- 
wards above the distal margin of the orifice forming a prominent distal oral shield. 
This structure is apparently less pointed than that developed in oviceUed zooecia of 
P, somptingensis and tends to be more solidly buttressed than in that species. 

Measurements. Zooecia Lz = i*oo to i*20 mm. 

Iz = 0-50 to 0*57 mm. 
hr = o*i8 mm. 

Ir = 0-21 mm. 

Avicularia Lz = o*i2 mm. 

lz = 0*09 mm. 

Remarks. AU available specimens recorded by Lang as P. marsupitorum or as 
P. roedeanensis have been re-examined. Much additional material, largely from the 
zone of G. [A,~\ quadrata, has also been assigned to P. marsupitorum as here revised. 

Compared with those of P. brydonei, the distal oral spines of the holotype of P. 
marsupitorum are more enlarged ; they show no tendency to bifurcate as in P. 
gregoryi or in P. somptingensis. P. roedeanensis is synonymous with P. marsupit- 
orumy Lang distinguished the species on possible differences in zoarial growth habit 
only. The dimensions of the zooecia of P. roedeanensis faU within the range of 
those of P. marsupitorum and the two are similar in all other features. 

In D.39363 several zooecia possess apparently endozooecial oviceUs which are 
marked by prominent distal oral shields of the type described ; the orifices of these 
oviceUed zooecia are typicaUy oblong. 

D. 39369 has weU worn avicularia of a typicaUy elongate-oval shape. One 
avicularium is comparatively unworn, with its stout transverse bar preserved and its 
aperture raised on a robust stalk, the waUs of which appear to be thickened by the 
accretion of secondary tissue. In contrast, the occasionaUy preserved unworn 
avicularia of D. 39400 apparently lack a transverse bar and their apertures are 
constricted distaUy. This form of avicularian aperture seems to be more generaUy 
typical of P. marsupitorum. Unworn enlarged distal oral spines occur only occa- 
sionaUy. They tend to be triangular in shape, the apex of the triangle pointing 
towards the centre of the orifice. The shape of the enlarged distal oral spines may 
vary considerably according to the degree of wear. 

Stratigraphical distribution. Senonian, zone of Marsupites to zone of G. [A.^ 
quadrata, but not yet recorded from the subzone of E. scutata var. cincta in the zone 
of 0 . pilula. 

Specimens. D. 28867. Holotype — see above. 

D.28866. Paratype. Zoarial fragment encrusting a piece of echinoid test. 

Horizon, locaUty and coUection as for the holotype. 

D.28868. Holotype of P. roedeanensis Lang. Zoarial fragment now unattached. 

Horizon, locaUty and coUection as for the holotype. 
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D.28282, D. 28287, D.28869-70. Four zoarial fragments. Horizon, locality and 
collection as for the holotype. 



D.29867. 


Zoarial fragment. Senonian, zone of 0 . pilula, subzone of E. scutata 
var. depressula. Pit i of Gaster, south of College Farm, North 
Lancing, Sussex. 


D.29866. 


Zoarial fragment. Horizon and collection as for D.29867. CUffs 
between last groyne east of Rottingdean Gap and Saltdean, Sussex. 


PD.28283. 


Very worn zoarial fragment. Horizon, locality and collection as for 


D.29868-69. 


D.29866. 

Two zoarial fragments labelled by Lang “ P. roedeanensis Horizon 

and collection as for D.29867. Cliffs east of Chimney Shaft, Roedean, 
east of Brighton, Sussex. 



D. 39363, D. 39408. Two zoarial fragments, the former with well-preserved ovicells. 

Senonian, zone of G. [A,] quadrata. Pit 15 of Gaster, large pit about 
one-third of a mile south-south-east of Salvington Windmill and north 
of Hill Cottages, Salvington, Sussex. 

D.39369, D.39371, D.39373, D.39376, D.39383. Five zoarial fragments. Senonian, 
zone of G, [A,] quadrata. Pit 20 of Gaster, lower pit on Patching 



D.39386-88. 


Hill, just above the 200 ft. contour, north of St. John's Church, 
Patching, Sussex. 

Three zoarial fragments. Senonian, zone of G. [A.] quadrata. Pit by 
track, near 200 ft. contour, south-east of Walderton, west side of 
Walderton Down, West Sussex. 



D. 39393, D. 39403, D.39433-34. Four zoarial fragments. Senonian, zone of G, [A.] 
quadrata. Pit 26 of Gaster, South Woodleighs Pit, east of gravel pit. 



D.39398-99. 


north-east of Woodleigh Lodge, about half a mile west of Pit 24 of 
Gaster, Wamingcamp, north-east of Arundel, Sussex. 

Two zoarial fragments. Senonian, zone of G. [A!\ quadrata. Pit 18 
of Gaster, Old Lime Kiln, north-west comer of Munery's Copse, west 
of Pit 17 of Gaster, east end of Clapham Wood, Sussex. 


D.39400. 


Zoarial fragment. Senonian, zone of G. [A.^ quadrcda. Pit 19 of 
Gaster, on western boundary of Church Copse, west of St. Mary's 


D.40707. 


Church, Clapham, Sussex. 

Very large zoarial fragment encrusting a piece of echinoid test. 
Senonian, zone and subzone of Marsupites. Section 75 of Gaster, 
cliffs, east of Brighton, Sussex. 


D.40708-10. 


Three zoarial fragments now unattached. Senonian, zone of 0 . pilula, 
subzone of E. scutata var. depressula. Section 85 of Gaster. Roedean 


D.40711-17. 


Cliffs, east of Brighton, Sussex. 

Seven zoarial fragments encrusting pieces of echinoid test. Horizon, 


D.40973. 


locahty and collection as for D.40707. 

Pelmatopora cf. marsupitorum. Zoarial fragment encrusting a piece 
of echinoid test. Senonian, zone of 0 . pilula, subzone of E. scutata 
var. depressula. Section 113 of Gaster, cliffs, Rottingdean to Lower 
Bannings, east of Saltdean Cottages, Sussex. 
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D.4IO36. 

D.41037. 

D.4IO38-4O. 

D.4IO42. 

D.4IO47-49. 

D.41050-55. 

D.41056-57 



Zoarial fragment encrusting large cyclostomatous polyzoan. Horizon, 
locality and collection as for D.40973. 

Very large zoarial fragment encrusting part of an echinoid test. 
Horizon, locality and collection as for D.40973. 

Three zoarial fragments encrusting pieces of echinoid test. Horizon, 
locality and collection as for D.40973. 

Zoarial fragment encrusting a piece of echinoid test. Horizon, 
locality and collection as for D. 40708. 

Three zoarial fragments encrusting pieces of echinoid test. Horizon, 
locality and collection as for D. 29867. 

Six zoarial fragments, now unattached. Horizon, locality and 
collection as for D. 29867. 

Two zoarial fragments encrusting pieces of echinoid test Horizon, 
locality and collection as for D.40973. 



20. Pelmatopora gregoryi (Brydone) 

(PI. 13 : PI. 14, figs. 1-4 ; Text-figs. 84-94) 

1852 non Semiescharipora simplex d'Orbigny, pi. 718, figs. 1-4 ; 1853, p. 481 ; 1854, 

p. 1097 [vide Lang]. 

?I900 Cribrilina sp. : Rowe, p. 341 \_partim — special undescribed form], \yide Lang]. 

1906 Cribrilina gregoryi Brydone, pp. 290, 300, text-fig. 13 [partim — specimens from zone of 
G. [A. 'I quadrata only, caet. excl.']. 

1910 Cribrilina gregoryi Brydone : Brydone, p. 77. 

?i9io Cribrilina sp. : White, p. 56 \yide Lang]. 

?i9io Cribrilina simplex (d'Orbigny) : White, p. 55 [vide Lang]. 

?i9ii Cribrilina gregoryi Brydone : Griffith & Brydone, p. 4. 

?I9I2 Cribrilina gregoryi Brydone : Brydone, pp. 20, 53, 62, 70, 89-95. 

?I9I2 Cribrilina gregoryi Brydone : White, pp. 35, 43. 

1913 Cribrilina gregoryi Brydone : Brydone, p. 436, pi. 14, figs, i, 2 [partim — non fig. 3]. 
?I9I3 non Cribrilina gregoryi Brydone : White, p. 24 [vide Lang]. 

?I9I3 Cribrilina gregoryi Brydone : White, pp. 27, 30, 32, 38 [partim — vide Lang]. 

1913 Cribrilina gregoryi Brydone : Lang, p. 171 [partim — specimens other than D.23963 

from zone of G. [A.] quadrata only : caet. excl.']. 

1916a Pelmatopora gregoryi (Brydone) Lang, pp. 103, 106. 

1916a Pelmatopora bidens Lang, pp. 103, 106. 

1916a Pelmatopora lancingensis Lang, pp. 103, 106. 

1916a Pelmatopora promontoriorum Lang, pp. 103, 106. 

1916a Pelmatopora collium Lang, pp. 103, 106. 

1916a Pelmatopora saltdeanensis Lang, pp. 103, 106. 

1916a Pelmatopora ranunculoides Lang, pp. 103, 106. 

1916a Pelmatopora lacuum Lang, pp. 103, 106. 

1916a Pelmatopora gyrinoides Lang, pp. 103, 106. 

1917 Cribrilina gregoryi Brydone : Brydone, pp. 50, 52, 495 [partim], 

igigd Pelmatopora gregoryi (Brydone) : Lang, pp. 215, 221. 

igigd Pelmatopora bidens Lang : Lang, pp. 214, 221, text-figs. 61, 62. 

I9i9<^ Pelmatopora lancingensis Lang : Lang, pp. 214, 221, text-figs. 63, 64. 

I9i9<^ Pelmatopora promontoriorum Lang : Lang, pp. 214, 221, text-fig. 67. 

I9i9<^ Pelmatopora collium Lang : Lang, pp. 214, 221, text-fig. 68. 

I9i9<^ Pelmatopora saltdeanensis Lang : Lang, pp. 214, 221, 224, 226, text-figs. 65, 66. 
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igigd Pelmatopora ranunculoides Lang : Lang, pp. 214, 221, text-figs. 69, 70. 

1919^? Pelmatopora lacuum Lang : Lang, pp. 214, 221, text-fig. 71. 

1919^^ Pelmatopora gyrinoides Lang : Lang, p. 214, text-fig. 72. 

1921 Pelmatopora gregoryi (Brydone) : Lang, p. xci. 

1921 Pelmatopora hidens Lang : Lang, pp. xci, xcii. 

1921 Pelmatopora lancingensis Lang : Lang, pp. xci, xcii. 

1921 Pelmatopora promontoriorum Lang : Lang, pp. xci, xcii. 

1921 Pelmatopora collium Lang : Lang, p. xcii. 

1921 Pelmatopora saltdeanensis Lang : Lang, p, xcii. 

1921 Pelmatopora ranunculoides Lang : Lang, pp. xcii, xciii. 

1921 Pelmatopora lacuum Lang : Lang, p. xcii. 

1921 Pelmatopora gyrinoides Lang : Lang, p. xcii. 

1922 Pelmatopora gregoryi (Brydone) : Lang, p. 304 [partim — non D. 8009, D.28537, 

D.21169]. 

1922 Pelmatopora hidens Lang : Lang, p. 311, pi. 6, fig. 8, text-figs. 73/, 97. 

1922 Pelmatopora lancingensis Lang : Lang, p. 314, pi. 6, fig. 9 ; text-figs. 73^, 98. 

1922 PelmcUopora saltdeanensis Lang : Lang, p. 316, text-fig. 99. 

1922 Pelmatopora collium Lang : Lang, p. 319, text-fig. 100. 

1922 Pelmatopora promontoriorum Lang : Lang, p. 320, pi. 6, fig. 10. 

1922 Pelmatopora ranunculoides Lang : Lang, p. 321, pi. 6, fig. ii, text-fig. loi. 

1922 Pelmatopora lacuum Lang : Lang, p. 324. 

1922 Pelmatopora gyrinoides Lang : Lang, p. 324, pi. 6, fig. 12 ; text-fig. 102. 

1924 Pelmatopora hidens Lang : Caster, second of three tables opp. p. no. 

1924 PelmcUopora lancingensis Lang : Caster, second of three tables opp. p. no. 

1924 Pelmatopora collium Lang : Caster, second of three tables opp. p. no. 

1924 Pelmatopora promontoriorum Lang : Caster, second of three tables opp. p. no. 

1924 Pelmatopora ranunculoides Lang : Caster, second of three tables opp. p. no. 

1924 Pelmatopora lacuum Lang : Caster, second of three tables opp. p. no. 

?I924 Crihrilina gregoryi Brydone : White, pp. 55, 62. 

?i929 Crihrilina gregoryi Brydone : Brydone, pp. 9, 12, 13. 

1929 Pelmatopora gregoryi (Brydone) : Lang, p. 437. 

1930 Pelmatopora gyrinoides Lang : Caster, table opp. p. 340. 

1930 Pelmatopora ranunculoides Lang : Caster, table opp. p. 340. 

1930 Pelmatopora hidens Lang : Caster, table opp. p. 340. 

1930 Pelmatopora lancingensis Lang : Caster, table opp. p. 340. 

1930 Pelmatopora saltdeanensis Lang : Caster, table opp. p. 340. 

1930 Pelmatopora collium Lang : Caster, table opp. p. 340. 

1930 Pelmatopora promontoriorum Lang : Caster, table opp. p. 340. 

Lectotype. (Chosen by Brydone, 1913 : 436.) S.M., B.36120. The specimen 

figured by Brydone (1906 : 300, text-fig. 13). Senonian, zone of G. [A ,1 quadrata. 
Pit 1092 of Brydone, large pit in Stakes' Lane, Upham, Hampshire. R. M. Brydone 
Collection. 

Emended diagnosis. Pelmatopora with a pair of distally elongated, pointed, 
somewhat slender, enlarged distal oral spines which tend to bifurcate, the '' outer 
horn ” of the bifurcation curving away laterally and proximally ; interzooeciaj 
secondary tissue abundant, often tending to stand out as a ridge above the flat 
frontal shield. 

Description. Zoarium unilaminar, encrusting or may now be unattached, 
occasionally (in parts at least) erect or cylindrical. Adult zooecia oval to elliptical 
with somewhat parallel sides. Orifice wider than high, rounded distally and 
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laterally, with a straight proximal margin, its outhne indented by the pair of enlarged 
distal oral spines. Only the distal pair of 4 oral spines are visible in the adult 
zooecia. The distal oral spines are enlarged, elongated, generally pointed and 
somewhat slender, lengthened in an outwardly curving fashion, or tending to 
bifurcate, the “ outer horn '' of the bifurcation curving towards the lateral or 
proximal margins of the orifice, and the '' inner horn'' only slightly developed. 
Other unmodified oral spines, if present, are always entirely concealed by the 
accumulation of secondary tissue round the margin of the orifice. Frontal shield of 
variable length, flat. Costae 11-20 (often 13-16), well defined, each with two pelmata 
and a pelmatidium. Lateral costal fusions occur at the levels of the pelmata, produc- 
ing two paired rows of intercostal spaces. The outermost intercostal spaces vary in 
shape from slot-like to oval. Median area of fusion very narrow. Apertural bar 
wide and low, often sloping down to the proximal margin of the orifice, with con- 
spicuous pelmata on its proximal edge. Gymnocyst concealed by abundant inter^- 
zooecial secondary tissue which fills the interzooecial valleys, often standing up as 
ridges above the general level of the commonly flat frontal shields. Irregular 
lacunae are variably developed in the interzooecial tissue. 

Avicularia prominent, distally pointed and directed, usually regularly paired, one 
near each proximal-lateral comer of the orifice. The avicularian aperture is almost 
circular proximaUy, narrowing distally to a triangular rostrum, and usually without 
a transverse bar ; the aperture is often raised on a stout stalk (Text-fig. 94). Occa- 
sionally sporadic avicularia of the same type also occur. 

Ovicells endozooecial. In ovicelled zooecia the space between the enlarged distal 
oral spines is infiUed with secondary tissue producing a prominent distal oral shield, 
which is apparently less pointed than that developed in P. somptingensis. 

Young zooecia small, but with a relatively large orifice which is wider than high, 
with two pairs of oral spine-bases which are slightly enlarged but otherwise unmodi- 
fied. Apertural bar more rounded and narrower than in the adult zooecia, with two 
very prominent pelmata and with a slight proximal bend in the mid-line. Costae 
10-13, each with a pelma and, in some, an inconspicuous pelmatidium nearer to the 
mid-line. Frontal shield more arched than in the adult zooecia. SmaU, sporadic 
avicularia may be present in the circum-ancestrular area in which secondary inter- 
zooecial tissue is lacking. Secondary tissue may, however, encroach on to the 
young zooecia from the adult stages of the same zoarium. 

Measurements. Adult zooecia Lz = 075 to i-20 mm. 

Iz = 0*40 to 0*50 mm. 
hr = 0*15 to o*i8 mm. 

Ir = 0*21 mm. 

Young zooecia Lz = About 0*50 mm. 

lz = About 0*33 mm. 
hr = 0-12 to 0-15 mm. 

Ir = 0-13 to 0-15 mm. 



[continued on p. i8o. 
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Figs. 84-87. Pelmatopora gregoryi (Brydone). 

(84) S.M. B. 36 1 20. Lectotype. Adult zooecium with lengthened, enlarged distal 
oral spines and three avicularia surrounded by plentiful interzooecial secondary tissue 
with lacunae. 

(85) S.M. B. 36120. Lectotype. Ancestrula with one small, rounded lateral avicu- 
larium. 

(86) D.39414. Part of encrusting zoarium with plentiful interzooecial secondary 
tissue which is smooth with shallow lacunae. The avicularia and most of the enlarged 
distal oral spines are worn. 

(87) D. 39414. Young zooecium of the circum-ancestrular area. Two small, 
worn avicularia are present near the proximal-lateral comers of the orifice. 
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Figs. 88-92. Pelmatopora gregoryi (Brydone). 

(88) Orifices of six adult zooecia showing variation in form of enlarged distal oral 
spines. The variation is due largely to different degrees of wear : {a) and (c) D. 28947, 
holotype of P. lancingensis Lang ; (b), (d) and {e) D. 28820, paratype of P. promon- 
toriorum Lang ; (/) D. 28934, holotype of P. bidens Lang. 

(89) D. 39046. Orifice of adult ovicelled zooecium with markedly thickened and 
projecting distal oral shield. 

{90) (a) D. 39301. Abnormal adult zooecium produced by coalescence of buds of two 
adjacent rows of zooecia. The orifice of the proximally adjacent zooecium and seven 
worn avicularia are also shown ; (6) D.39301. Young zooecium from circum- 

ancestrular area. 

(91) D. 3930 1. Dorsal surface of normal adult zooecium with irregularly spaced 
small, hollow spines. 

(92) D. 3930 1. Enlarged dorsal spines developed along the line of a fracture in the 
basal zooecial wall. 
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Figs. 93-94. Pelmatopora gregoryi (Brydone). 

(93) D. 39382. Aborted adult zooecium. a, avicularia ; d, worn, enlarged distal 
oral spine ; /, distorted frontal shield ; g, very prominent gymnocyst ; 0, heavily 
calcified infilling of orifice ; s.t, distal extension of tongue of interzooecial secondary 
tissue covering distal oral spine. 

(94) D.28816. Paratype of P. lancingensis Lang. Unworn avicularium. 

Ancestrula oflectotype Lz = 0-45 mm. 

Iz = 0*30 mm. 
hr = 0-12 mm. 

Ir = 0-13 mm. 

Avicularia Lz = o-i2 to 0-15 mm. 

lz = o*o6 to 0*07 mm. 

Remarks. The lectotype of Pelmatopora gregoryi (Brydone), S.M., B.36120, is a 
very well preserved, unilaminar, encrusting zoarium with young zooecia. The adult 
zooecia possess enlarged distal oral spines of the type described. The range in 
number of costae is 12-15, ^.nd the outermost intercostal spaces slot-hke. The 
avicularia are prominent, regularly paired, distally pointed and directed ; the 
pointed rostrum may be separated from the proximal part of the aperture by a slight 
transverse bar which is frequently distally curved — more often there is no bar 
between the rostrum and the proximal part of the avicularian aperture. A few 
zooecia are ovicelled ; in these the distal oral shield produces a markedly oblong, 
transversely elongate orifice. The dimensions of the lectotype are : 

Adult zooecia Lz = 0-87 to i*o6 mm. 

lz = 0*45 to 0*50 mm. 
hr = 0*15 to o-i8 mm. 

Ir = 0*21 mm. 
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Young zooecia Lz = 0*48 to 0-50 mm. 

Iz = 0*32 to 0*34 mm. 
hr = 0-12 to 0-14 mm. 

Ir = 0*13 mm. 

Avicualaria Lz = 0-13 mm. 

lz = o*o6 to 0*07 mm. 

Pelmatopora bidens, P, lancingensis, P. promontoriorum, P. collium, P. saltdeanensis, 
P. ranunculoides, P. lacuum and P. gyrinoides, all species established by Lang, are 
here grouped together as synonymous with P. gregoryi. 

Lang originally interpreted the lectotype of P. gregoryi (Brydone) from Bry done's 
1906 and 1913 descriptions and figures. Unfortunately these do not show the form 
of the enlarged distal oral spines. Examination of the actual specimen shows that 
they are not, as Lang (1922 : 305) has stated, very much flattened distally and 
distinctly bilobed ", but are of the distally elongate curved form described above. 
This feature, and the range in number of the costae, the form of the avicularia, and 
the nature and amount of secondary tissue, are all similar to those of P. bidens Lang, 
which is thus synonymous with P. gregoryi. In addition the other seven species of 
Pelmatopora mentioned above are all synonymous with P. bidens and are thus all 
junior synonyms of P. gregoryi. 

P. saltdeanensis Lang is morphologically similar to P. promontoriorum Lang and 
was maintained as separate solely on supposed differences in zoarial growth habit. 
Similarly, Lang separated P. lacuum from P. ranunculoides. 

P. gyrinoides was established by Lang as a separate encrusting species only on the 
evidence of a single, somewhat worn zooecium : it might equally well be a young 
zooecium of P. ranunculoides. The latter species is morphologically similar to P. 
promontoriorum : the general range in number of costae is very similar (11-16 for 
ranunculoides and 12-19 ior promontoriorum), the zooecia of the latter are generally 
more slender than those of the former species, but this may be a reflection of dif- 
ferences in growth habit (see remarks on the Recent species Steganoporella buskii 
Harmer, p. 22). 

In turn, Pelmatopora promontoriorum is synonymous with P. bidens : they have 
the same general range in number of costae (11-19 and 12-20 respectively) and are 
similar in other features. 

P. collium was established by Lang on the basis of its apparently more plentiful, 
ridge-like interzooecial secondary tissue and on its supposedly fewer costae, but both 
of these features may be very variable even in a single zoarium. 

Lang divided the remaining species, P. lancingensis, from P. bidens primarily on 
the nature of the enlarged distal oral spines. But he stated that in P. bidens these 
structures vary " much and, apparently, irregularly, in individual development " 
from small and peg-like to large and more elongate. In his description of P. 
lancingensis, he referred to the enlarged distal oral spines as '' varying somewhat 
and, apparently, irregularly in amount of development, but generally large, elon- 
gate . . The number of costae in both species is very similar. It was suggested 
by Lang (1922 : 315) that the avicularia of P. lancingensis have " somewhat blunt 
apertures ", whilst those of P. bidens he described (1922 : 312) as having apertures 
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'' divided by a constriction into a proximal more-or-less circular portion and a 
rostrum, which is more-or-less triangular, sometimes rather blunt, and sometimes 
rather acutely pointed Here Lang was evidently comparing worn and unworn 
avicularia. The unworn aviculaiia of both species are distinctly pointed and of 
very similar form. Apparent variation in the form of the enlarged distal oral spines 
is due almost entirely to different degrees of wear ; as vrith the avicularia, the 
enlarged distal oral spines of both species, when unworn, are very similar in form. 
The two species are therefore regarded as synonymous. 

In these terms, Pdmatopora gregoryi is seen to be a species with a relatively wide 
range of morphological variation which includes the eight species discussed above, 
many of which have identical horizons and localities. 

Many specimens from the C. T. A. Gaster Collection, particularly from the zone of 
G. [A,] quadrata, have been assigned to Pelmatopora gregoryi as revised here. 
D.39406 possesses some ovicelled zooecia with well-developed distal oral shields 
(Text-fig. 89). D.39414 and D.39301 are well-preserved encrusting zoarial fragments 
with young zooecia (Text-figs. 87, (job). An abnormal growth-form of zooecium 
occurs in D.39301 (Text-fig. goa), it is possibly produced by the coalescence of the 
buds of two adjacent rows of zooecia. The dorsal surface of each zooecium of 
D.39301 is covered by a variable number of small, hollow bosses. These may 
become lengthened into small, hollow spines possibly affording extra means of 
attachment to damaged parts of the zoarium (Text-figs. 91, 92). 

Some very unusual aborted zooecia are present in D.39382 : in the figured example 
(Text-fig. 93), the avicularia appear to be duplicated, the orifice is almost completely 
sealed by secondary calcareous tissue, and the frontal shield is much distorted, with 
the gymnocyst showing very prominently. A worn proximally placed avicularium 
is also present. 

Stratigraphical distribution. Senonian, zones of Marsupites to G. [A.] 
quadrata. 

Specimens. D.28934, D.28828-35, D.28933. Holotype and nine paratypes of P. 

bidens Lang. Senonian, zone of 0 , pilula, subzone of E, scutata var. 
depressula. Pit 2 of Gaster, by reservoir, near Hill Bam, North 
Lancing, north-east of Worthing, Sussex. 

D. 28987. Paratype of P. bidens Lang. Senonian, zone of G, [A.~\ quadrata. 

Pit 10 of Gaster, western pit, in lane east of Charman Dean, north of 
Worthing, Sussex. 

D.28796, D. 29873-78. Seven paratypes of P. bidens Lang. Senonian, zone of 
G, [A,'\ quadrata. Pit 9 of Gaster, eastern pit, lane east of Charman 
Dean, north of Worthing, Sussex. D.28796 — ^T. H. Withers Collec- 
tion. 

D. 28968-70. Three paratypes of P. bidens Lang. Senonian, zone of G, \A^ 
quadrata. Pit 7 of Gaster, pit in Upton Lane (Lambleys Lane), 
Sompting, north-east of Worthing, Sussex. 

D.28804-05. Two parat}^es of P. bidens Lang. Senonian, zone of 0 , pilula, 
subzone of E. scutaJta var. depressula. Pit on East Hill, Rottingdean, 
east of Brighton, Sussex. 
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D.2II68. 


Paratype of P. bidens Lang. Senonian, zone of 0 . pihda, subzone of 
P. scutata var. depressula. Pit north-west of Chilton Candover, west 
of Alton, Hampshire. L. Treacher Collection. 



D. 28953-58. Six paratypes of P, bidens Lang. Senonian, zone of 0 , pilula, subzone 
of E. scutata var. depressula. Pit 4 of Gaster, west of Boundstone 



D.28963-64. 


Lane, south of Lancing Ring, north-east of Worthing, Sussex. 

Two paratypes of P. bidens Lang. Horizon as for D. 28953-58. Pit 
5 of Gaster, Dankton Lane, north-east of Sompting Church, north- 
east of Worthing, Sussex. 


0.7315- 


Large zoarial fragment labelled by Lang P. bidens Senonian, 

zone of G. [^ 4 .] quadrata, Arreton Down, south of Newport, Isle of 
Wight. Miss M. Salter Collection. 


D.29097. 


Three fragments of the same zoarium labelled by Lang '' P. bidens 
Senonian, zone of G. [^ 4 .] quadrata, Portsdown, Hampshire. W. 
Gamble Collection. 



0.23992-24001. Ten zoarial fragments labelled by Lang '' P. bidens Senonian, 
zone of G. [^ 4 .] quadrata. Newhaven, Sussex. F. Mockler Collection. 



D. 29865. 


Zoarial fragment labelled by Lang '' P. bidens Senonian, zone of 

0 . pilula, subzone of P. scutata var. depressula. Large pit on Warning- 
camp HiU, north-east of Arundel, Sussex. 



D. 28947, D. 28946, D. 28948-50. Holotype and four paratypes of P. lancingensis 
Lang. Senonian, zone of 0 . pilula, upper part of subzone of P. 



D.28285-86. 


scutata var. depressula. Pit 3 of Gaster, east of Boundstone Lane, 
south of Lancing Ring, north-east of Worthing, Sussex. 

Two paratypes of P. lancingensis Lang. Senonian, zone of 0 . pilula, 
subzone of P. scutata var. depressula. Cliffs, east side of Rottingdean 
Gap, near and above the last groyne, east of Brighton, Sussex. 


D.28962. 


Paratype of P. lancingensis Lang. Horizon, locality and collection as 
for D.28963-64. 



D.28808-19, D. 28923-29. Nineteen paratypes of P. lancingensis Lang. Horizon, 
locality and collection as for D. 28934. 



D- 4337 - 


Zoarial fragment labelled by Lang '' P. lancingensis Senonian, 

zone of G. [^ 4 .] quadrata. East Harnham, south of Salisbury, 
Wiltshire. W. Gamble Collection. 


D.29874-75. 


Two zoarial fragments labelled by Lang P. lancingensis Horizon, 

locality and collection as for D. 28953. 


D.29055. 


Zoarial fragment with oviceUed zooecia, labelled by Lang '' P. 
lancingensis**. Senonian, zone of G. [^ 4 .] quadrata. Locality and 


D.29871-73. 


collection as for D. 28796. 

Three zoarial fragments labelled P. lancingensis ** . Horizon, 

locality and collection as for D. 28947. 



D.28842, D. 28841, D. 28843-44. Holotype and three paratypes of P. saltdeanensis 
Lang. Senonian, zone of 0 . pilula, subzone of E. scutata var. 
depressula. Cliffs, between last groyne east of Rottingdean Gap and 
Saltdean, east of Brighton, Sussex. 
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D.28538. 


Paratype of P. saltdeanensis Lang. Senonian, zone of G. [^ 4 .] 
quadrata. Southern England. F. H. Butler Collection. 


D.2II7I. 


Zoarial fragment labelled by Lang " P. saltdeanensis Senonian, 

zone of G. [A,] quadrata, Compton, south-west of Winchester, 



Hampshire. L. Treacher Collection. 

D.28824, D. 28825-27. Holotype and three paratypes of P, collium Lang. Horizon, 



D.28823. 


locality and collection as for D.28934. 

Paratype of P. collium Lang. Horizon, locality and collection as for 
D.28842. 


D.28284. 


Zoarial fragment labelled by Lang P. collium ”, Horizon, locality 



and collection as for D. 28842. 

D.28930, D.28836-40, D. 28849-52, D.28871-73, D. 28931-32. Holotype and four- 
teen paratypes of P. promontoriorum Lang. Horizon, locality and 
collection as for D.28934. 

D. 28959-61. Three paratypes of P. promontoriorum Lang. Horizon, locality and 
collection as for D.28953. 

D.28951-52. Two paratypes of P. promontoriorum Lang. Horizon, locadity and 
collection as for D.28947. 

D.28806-07, D.28874, D. 28877. Four paratypes of P. promontoriorum Lang. 



D.28876. 


Horizon, locality and collection as for D.28842. 

Paratype of P. promontoriorum Lang. Senonian, zone of 0 , pilula, 
subzone of E, scutata var. oincta. Cliffs, east side of Telscombe Cliff 
Staircase, east of Brighton, Sussex. 



D. 28820-22. Three paratypes of P. promontoriorum Lang. Senonian, zone of 



D.28967. 


0 , pilula, subzone of E. scutata var. cincta. Cliffs, east of Old Nore 
Point, west of Newhaven, Sussex. 

Paratype of P. promontoriorum Lang. Horizon, locality and collec- 
tion as for D.28968. 


D.28972. 


Paratype of P. promontoriorum Lang. Senonian, zone of G. [A,] 
quadrata. Pit 8 of Gaster, between Upton Lane (Lambleys Lane) 
and east of Charman Dean, north of Broadwater, Worthing, 



Sussex. 

D.28856, D.28857-59, D.28845-48. Holotype, three paratypes and four zoarial 
fragments of P. ranunculoides Lang. Horizon, locality and collection 



D. 28864. 


as for D.28842. 

Paratype of P. ranunculoides Lang. Horizon, locality and collection 
as for D.28934. 


D.28860. 


Paratype of P. ranunculoides Lang. Senonian, zone of 0 , pilula, 
subzone of E, scutata var. cincta. Upper part of pit on East Hill, 
Rottingdean, east of Brighton, Sussex. 


D.28861. 


Paratype of P. ranunculoides Lang. Senonian, zone of Marsupites 
[subzone unspecified]. Brighton, Sussex. 


D.28875. 


Zoarial fragment labelled by Lang ** P. ranunculoides ”, Senonian, 
zone of 0 , pilula, subzone of E, scutata var. depressula. Cliffs, west 
side of Saltdean Bottom, east of Brighton, Sussex. 
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D.28279. 


Zoarial fragment labelled by Lang P, ranunculoides ”, Senonian, 
zone of G, [A,~\ quadrata. Cliffs, between Rottingdean and Saltdean, 
east of Brighton, Sussex. 


D.28280. 


Zoarial fragment labelled by Lang '' P, ranunculoides ”, Senonian, 
zone of G, [A.] quadrata. Saltdean, east of Brighton, Sussex. 


D.I0995. 


Two fragments of the same zoarium labelled by Lang “ P, ranuncu- 
loides ”, Rottingdean, east of Brighton, Sussex. H. D. Schloss 



Collection. 

D.28862, D. 28863, 0.28938-43, D. 28935-37, D.28853-55. Holotype and seven 



D.28270. 


paratypes of P. lacuum Lang, and six zoarial fragments labelled by 
Lang P. lacuum ”, Horizon, locality and collection as for D. 28934. 
Holotype of P. gyrinoides Lang. Senonian, zone of G, [A.] quadrata. 
Saltdean, west of Newhaven, Sussex. 


D.39340-41, 


H. 39344 > D-39348, D.39351-52, D.39357, D.39359-60, D.39366, 
D-39368, D.40057. Twelve zoarial fragments. Senonian, zone of 
G. [A.] quadrata. Pit 15 of Gaster, large pit about one-third of a 
mile south-south-east of Salvington Windmill, north of Hill Cottages, 
Salvington, Sussex. 


D.9425. 


Zoarial fragment. Senonian, zone of G, [A.] quadrata. Locality 
unknown. Caroline Birley Collection, 


D.19564. 


Zoarial fragment — specimen presented by H. 0 . White, said to be 
identical with that described by him as a Crihrilinay resembling the 
sole of a hob-nailed boot (WHte, 1910 : 56). Senonian, zone of 
G, [A.] quadrata. Southampton Waterworks Pit, Otterboume, south 



of Winchester, Hampshire. H. O. White Collection. 

H.39379, D.39382. Two zoarial fragments. Senonian, zone of G. [A,] quadrata. 



D.39389. 


Pit 20 of Gaster, lower pit on Patching Hill, north of St. John's 
Church, just above the 200 ft. contour. Patching, Sussex. 

Zoarial fragment. Senonian, zone of G. [A,] quadrata. Pit by track, 
near 200 ft. contour, south-east of Walderton, west side of Walderton 



Down, West Sussex. 

D.39401, D.40058. Two zoarial fragments. Horizon, locality and collection as for 
D.28796. 

D.39405, D.40059-63. Six zoarial fragments. Senonian, zone of G. [A.] quadrata. 



D.39406. 


South Woodleighs Pit, east of gravel pit, north-east of Woodleighs 
Lodge, about half a mile west of Pit 24 of Gaster, Wamingcamp, 
north-east of Arundel, Sussex. 

Zoarial fragment, some zooecia ovicelled. Senonian, zone of G. [A.] 
quadrata. Labelled as '' Material from Pits 17, 18, 19, 24 and 32 " of 
Gaster — all in the zone of G, [A,~\ quadrata. 



D.39412, D.40064. Two zoarial fragments. Senonian, zone of G, [A,~\ quadrata. 
Labelled as '' Material from Pits 8, ii, 15, 16, 17 and 23 '' of Gaster — 
all in the zone of G, [A^ quadrata, 

D.39414-15, D.40065-66. Four zoarial fragments. Senonian, ?zone of G, [A,~\ 
quadrata. Locality uncertain. 
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D.3930I. 


Zoarial fragment with some aborted zooecia. Senonian, very prob- 
ably zone of G. [A,’\ quadrata. Specimen marked W.p.'' ? White- 
parish, eight miles south-east of Salisbury, Wiltshire. H. P. Black- 
more Collection. 


D.4068I. 


Zoarial fragment, now unattached. Senonian, zone of 0 . pilula, sub- 
zone of E, scutata var. cincta. Locality and collection as for D. 28947. 


D. 40682. 


Zoarial fragment, now unattached. Horizon, locality and collection 
as for D.28934. 


D.40683-87. 


Five zoarial fragments, now unattached, the latter with ovicelled 
zooecia. Horizon, locality and collection as for D. 28972. 


D. 4^688 — 95 * 


Eight zoarial fragments, now unattached. Horizon, locality and 
collection as for D.40682. 


D.40696. 


Zoarial fragment, now unattached. Horizon, locality and collection 
as for D. 40688. 


D.40697. 


Zoarial fragment encrusting a piece of echinoid test. Senonian, zone 
of 0 . pilula, subzone of E, scutata var. depressula. Section 113 of 
Gaster, cliff, Rottingdean to Lower Bannings, east of Saltdean 


D.40698-99. 


Cottages, Sussex. 

Two zoarial fragments, now unattached. Senonian, zone and subzone 
of Marsupites, Section 75 of Gaster, cliff and foreshore east of 
Brighton at Black Rock, Sussex. 


D.40700. 


Zoarial fragment encrusting a piece of echinoid test. Senonian, zone 
of 0 . pilula, subzone of E, scutata var. cincta. Section 114 of Gaster, 
cliff. Lower Bannings to Old Nore Point, near Brighton, Sussex. 


D.40701. 


Zoarial fragment, now unattached. Horizon, locality and collection 


D.40702. 


as for D.40700. 

Zoarial fragment now unattached. Horizon, locality and collection 
as for D.40697. 



D.40703, D.40704-05. Zoarial fragment encrusting a piece of echinoid test and two 
zoarial fragments now unattached. Horizon, locality and collection 



D.40706. 


as for D.40682. 

Zoarial fragment, now unattached. Senonian, zone of 0 , pilula^ sub- 
zone of E, scutata var. cincta. Pit 87 of Gaster, near cart-track to 
Newlands Bam, north end of East Hill, Rottingdean, Sussex. 



D.40797-802. Six zoarial fragments, now unattached. Senonian, zone of G. [A,] 
quadrata. Pit 10 of Gaster, pit adjoining Charman Dean Lane, on 



D.40803-54. 


east side, and west of Pit 9 of Gaster, north of Broadwater and 
Worthing, Sussex. 

Fifty-two zoarial fragments, now unattached. Senonian, zone of 
G, \A,'\ quadrata. Pit 12 of Gaster, large pit north of Pumping Station, 
top of Waterworks Lane, north-east of The Warren north of 


D.40855. 


Broadwater and Worthing, Sussex. 

Zoarial fragment, now unattached, partly embedded in small block of 
chalk. Senonian, zone of G. [A,] quadrata. Pit south of Beech 
Copse, Michelgrove, Sussex. 
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D.40856. 


Zoarial fragment, now unattached. Horizon, locality and collection 
as for D. 28968. 



D40857-59, D.40930. Four zoarial fragments, now unattached. Senonian, zone 
of G, [A,] quadrata. Large pit about one-third of a mile south-south- 



D.40946. 


east of Salvington Windmill, and north of Hill Cottages, Salvington, 
Sussex. 

Zoarial fragment encrusting a piece of echinoid test. Horizon, 
locality and collection as for D. 40706. 


D.40947. 


Zoarial fragment encrusting three pieces of echinoid test. Horizon, 
locahty and collection as for D. 40697. 


D. 40948. 


Pelmatopora cf. gregoryi, Zoarial fragment encrusting a piece of 
echinoid test. Horizon, locahty and coUection as for D.40697. 


D.40949. 


SmaU zoarial fragment encrusting part of a cheilostome polyzoan. 
Horizon, locahty and coUection as for D. 28934. 


D.40950-51. 


Pelmatopora cf. gregoryi. Two zoarial fragments, now unattached. 
Horizon, locahty and coUection as for D. 28934. 


D.40952-53. 


Pelmatopora cf. gregoryi. Two zoarial fragments, now unattached. 
Horizon, locahty and collection as for D.40697. 


D.40955-67. 


Thirteen zoarial fragments, now unattached. Horizon, locahty and 
collection as for D.28934. 


D.40968-71. 


Four zoarial fragments, now unattached. Horizon, locahty and 
coUection as for D.28953. 


D.40972. 


Zoarial fragment, now unattached. Senonian, zone of 0 . pilula, 
subzone of E. scutata var. cincta. Pit 25 of Gaster, small roadside pit, 
just over half a mUe south of Burpham, one-third of a mile north of 
South Woodleighs Pit (26 of Gaster), west-north- west of Wamingcamp 
HiU, north-east of Arundel, Sussex. 


D.40974. 


Incomplete erect, cyhndrical zoarium. Horizon, locahty and coUec- 


D.40975. 


tion as for D.28934. 

Zoarial fragment, now unattached. Senonian, zone of 0 . pilula, 
subzone of E. scutata var. cincta. Pit 5 of Gaster, locahty and 


D.40976. 


coUection as for D. 28963, see above. 

Zoarial fragment, now unattached. Horizon, locahty and coUection 
as for D.28953. 


D.40977-81. 


Five zoarial fragments, now unattached. Horizon, locahty and 
coUection as for D. 28947. 


D.40982-90. 


Nine zoarial fragments, now unattached. Horizon, locahty and 
coUection as for D.28934. 



D.40991-92, D.40993. Two zoarial fragments encrusting pieces of echinoid test, 
and a zoarial fragment, now unattached. Horizon, locality and 
collection as for D. 28953. 

D.40994-41018. Twenty-five zoarial fragments, now unattached. Horizon, locahty 



D.41019. 


and coUection as for D.28934. 

Zoarial fragment, now unattached, some zooecia with sealed orifices. 
Horizon, locahty and coUection as for D.28934. 
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D.41020-29. Ten zoarial fragments, now unattached. Horizon, locality and 
collection as for D. 28934. 

D.41030-35. Six zoarial fragments, now unattached. Horizon, locality and 
collection as for D. 28953. 

D.41041. Zoarial fragment with some ovicelled zooecia, fragment now un- 
attached. Horizon, locality and collection as for D.28934. 

D.41043. Pelmatopora cf. gregoryi. Worn, large zoarial fragment encrusting a 
piece of echinoid test. Senonian, zone of 0 . pilula, subzone of E, 
scutata var. cincta. Section Z of Gaster, Swansboum Lake Section, 
Arundel Park, Arun Gap, Sussex. 

D. 41044. Zoarial fragment, now unattached, very well preserved. Senonian, 

zone of 0 . pilula, subzone of £. scutata var. cincta. Locality and 
collection as for D. 28963. 

D.41045-46. Two zoarial fragments encrusting the same piece of echinoid test. 
Horizon, locality and collection as for D. 40700. 

D.41058. Very well preserved, erect, cylindrical zoarial fragment. Horizon, 
locality and collection as for D.28934. 

D.41059. Well-preserved, large, zoarial fragment, now unattached. Horizon, 
locality and collection as for D.28953. 

D. 41060-61. Two zoarial fragments encrusting pieces of echinoid test. Horizon, 
locality and collection as for D. 40697. 

D.41062. Well-preserved zoarial fragment, now unattached. Senonian, zone of 
0 . pilula, subzone of E, scutata var. cincta. Section 142 of Gaster, 
cliff. Old Nore Point to Inn on west side of entrance to Newhaven 
Harbour, Sussex. 

D.41063. Zoarial fragment encrusting a piece of echinoid test. Horizon, 
locality and collection as for D. 40697. 

Other material 

S.M., B.36120. Lectotype — see above. 



21. Pelmatopora somptingensis Lang 
(PI. 14, figs. 5, 6 : PI. 15, figs. I, 2, 4 ; Text-figs. 95-99) 

1906 non Cribrilina gregoryi Brydone, pp. 290, 300, text-fig. 13. 

1913 Cribrilina gregoryi Brydone : Lang, p. 171 [partim — D. 2 3963 only]. 

1916a Pelmatopora somptingensis Lang, pp. 103, 106. 

1916a Pelmatopora danktonensis Lang, pp. 103, 106. 

1919^^ Pelmatopora somptingensis Lang : Lang, pp. 214, 221, 224, text-figs. 57-58. 
igigd Pelmatopora danktonensis Lang : Lang, pp. 215, 221. 

1921 Pelmatopora somptingensis Lang : Lang, p. xci. 

1921 Pelmatopora danktonensis Lang : Lang, p. xcii. 

1922 Pelmatopora somptingensis Lang : Lang, p. 300, text-figs. 73c, 94. 

1922 Pelmatopora danktonensis Lang : Lang, p. 309, text-figs. 73^, 96. 

1924 Pelmatopora somptingensis Lang : Gaster, second of three tables opp. p. no. 
1930 Pelmatopora danktonensis Lang : Gaster, table opp. p. 340. 
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Holotype. D. 28762. Zoarial fragment encrusting a piece of echinoid test. 
Senonian, zone of G, [A,] quadrata. Sompting, Sussex. T. H. Withers Collection. 

Emended diagnosis. Pelmatopora with a pair of laterally flattened, distally 
expanded, enlarged distal oral spines which have a marked tendency to bifurcate. 

Description. Zoarium unilaminar, encrusting, or now unattached. Adult 
zooecia elliptical or with almost parallel sides. Orifice wider than high, distally and 
laterally rounded, with a straight proximal margin, the outline much indented by 
the pair of enlarged distal oral spines. Oral spines 4, only the distal pair visible ; 
they are much enlarged, laterally flattened, expanded distally, and have a marked 
tendency to bifurcate — the outer horn '' of the bifurcation often considerably 

produced towards the proximal-lateral margins of the orifice. The unmodified 
lateral oral spines are always concealed by secondary tissue round the margin of the 
orifice. Frontal shield of variable length, apparently flat. Costae 14-22 (often 16 or 
17), well spaced and well defined, each with a larger outer and a smaller inner pelma, 
and often with a pelmatidium close to the mid-line. Lateral costal fusions occur at 
the levels of the pelmata, producing two paired rows of intercostal spaces, Apertural 
bar wide, low, sloping down distally to the orifice and with obscure pelmata. 
Gymnocyst concealed by plentiful interzooecial secondary tissue which fills the inter- 
zooecial valleys. Slight, shallow, irregularly elongate depressions occur in the 
surface of the interzooecial tissue. 

Avicularia large, prominent, distally pointed and directed, regularly paired, one 
near each proximal-lateral comer of the orifice. The form of the avicularian aperture 
is variable ; it may be slit-like, as in D.3Q36 i, widely oval but pointed distally, oval 
proximally and slit-like distally, as in D.39343, or very occasionally, with a transverse 
bar dividing the aperture into an approximately semicircular proximal portion and a 
triangular rostrum. The various avicularian apertures are often raised on robust 
stalks of variable length (Text-fig. 98). 

Ovicells apparently endozooecial. In oviceUed zooecia, the space between the 
enlarged distal oral spines is infilled with secondary calcareous tissue producing a 
prominent, somewhat pointed distal oral shield. 

Young zooecia smaller than the adult and less complex. Very young zooecia close 
to the ancestrula have typically well-arched frontal shields with somewhat flattened 
median areas. The enlarged distal oral spines are more peg-hke rather than ex- 
panded as in the adult zooecia. Costae 10-12, even in the smallest zooecia, each 
with a pelma about half-way along its length. It is difficult to determine whether 
pelmatidia are present — possibly they occur very close to the mid-lme. Apertural 
bar relatively very wide. The g5mnocyst is possibly revealed in small, deep lacunae 
in the plentiful interzooecial secondary tissue. Avicularia are apparently already 
paired in the very young stages of zoarial growth, one on either side of each 
zooecium, but they are not definitely placed near the proximal-lateral comers of 
each orifice. 

Less young zooecia are larger than those immediately surrounding the ancestmla, 
but otherwise generally similar, the avicularia tend to be more definitely paired 
near the proximal-lateral comers of the orifice, and the enlarged distal oral spines 
are larger with a definite tendency to expand at their distal ends. 
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97 , 0*5 l*Omm, 

Figs. 95-97. Pelmatopora somptingensis Lang. 

(95) D.28747. Paratype. (a) Young zooecium and four worn avicularia. {b) Adult 
zooecium and four worn avicularia ; the enlarged distal oral spines are very worn. 

(96) D. 28762. Holotype. Adult zooecium with well-preserved distal oral spines 
and one worn and three unworn avicularia. The two proximal avicularia belong to 
adjacent zooecia. 

(97) Orifices of seven adult zooecia of several zoaria. The variation in form of the 

enlarged distal oral spines is due largely to different degrees of wear. D. 28762, 

holotype, front and oblique side views ; (6,/) D. 39346 ; (c, g) D. 39343 ; (d) D.28762, 
holot^e ; (e) D.39338. 
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99 



Figs. 98-99. Pelmatopora somptingensis Lang. 

(98) Unworn avicularia. (a, b) D.39361 ; {c, d) D. 39343 \ f) 28770, para- 
type. 

(99) D.28770. Paratype. (a) Front view and (b) side view of parts of two adult, 
ovicelled zooecia with shelf-like distal oral shields produced by the infilling of the 
space between the distal oral spines with secondary calcareous tissue. 
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Measurements. Adult zooecia Lz = I’oo to 1*15 nun. 

Iz = 0*45 to 0*55 mm. 
hr = o-i8 to 0-21 mm. 

Ir = 0-21 to 0*24 mm. 

Avicularia Lz = 0-15 to o*20 mm. 

lz = 0*07 to 0*09 mm. 

Young zooecia 

(Outer edge of circum-ancestrular area) 

Lz = 0-65 to 0-78 mm. 
lz = 0-39 to 0-45 mm. 

(Very close to the ancestrula) 

Lz = 0-50 to 0-54 mm. 
lz = 0*33 to 0*35 mm. 

Remarks. The holotype and all available specimens identified by Lang as P, 
somptingensis have been re-examined. P. danktonensis Lang is s3monymous with 
P. somptingensis Lang. The holot5^e of P. danktonensis, D.23963, has all the 
features typical of the worn examples of P. somptingensis. The range in number of 
costae in D.23963 is 13-19 ; the enlarged distal oral spines, where preserved, are 
lengthened distally and are relatively broad, the position and form of the avicularia 
compares closely with those in P. somptingensis, and the stratigraphical distribution 
is well within the range of P. somptingensis. 

In P. somptingensis the avicularian aperture varies in form as described above. It 
is significant that the avicularia, where unworn, are raised on robust stalks so that 
the apertures slope upwards distaUy and are raised above the general level of the 
zoarium. They are thus particularly exposed to wear, and may often be reduced to 
the apparently oval form which the avicularia of most slightly abraded specimens 
appear to have, and which is almost certainly produced by abrasion wearing down 
the hoUow, oval avicularian stalks (e.g., the worn avicularia shown in Text-fig. 
95 ^> &). 

The enlarged distal oral spines of P. somptingensis may show a considerable 
variety of shape and size, largely dependent on the amount of abrasion they have 
undergone. Text-fig. (^ja-g illustrates a series of orifices from several zoaria : the 
variations in form are due almost entirely to different degrees of wear, but the 
enlarged distal oral spines aU tend to be distally extended and bifurcated, contrasting 
with the more narrowly elongate and more pointed enlarged distal oral spines of 
P. gregoryi, and with the smaller, peg-like enlarged distal oral spines of P. mars'upi- 
torum. 

The description, given above, of very young zooecia and zooecia at the periphery 
of the circum-ancestrular area is based primarily on D.28747. Although Lang 
(1922 : 301) has described its ancestrula, it is not possible to determine its form 
definitely. The specimen is weU preserved, particularly in the circum-ancestrular 
area; but the smallest visible zooecium is considerably damaged and further 
obscured by two somewhat larger zooecia which stand up above the general level 
of the zoarium. 
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D. 29064 is an extremely large, somewhat worn, encrusting zoarium of P. somptin- 
gensis with at least one abnormal zooecium produced, apparently, by the coalescence 
of the buds of two adjacent rows of zooecia. It is similar in general form to that 
figured from D. 39301 — a specimen of P. gregoryi. 

A large number of specimens have been assigned to P. somptingensis. The species 
is particularly abundant in the material collected by Gaster from the zone of G. [A .] 
quadrat a. 

In paratype D. 28770, and in D.39343, oviceUed zooecia with prominent distal oral 
shields are present. The variations shown by D.39343 in the number of costae in 
individual zooecia, in the shape of the zooecia, and in the form of the enlarged distal 
oral spines, are fairly t}^ical of the species as a whole. Well-preserved oral spines 
and avicularia occur particularly in the following specimens : D.39331, D. 39335, 
D.39338, D.39346, D.39349, D.39350, D.39361, D.39372, D.39377, D.39407, D.39409, 
and D.39413. The enlarged distal oral spines of D.39377 have an extremely 
wide bifurcated form which approaches that typical of the distal oral spines of 
P. palmata, 

Stratigraphical distribution. Senonian, zone of 0 . pilula, subzone of E, 
scutata var. depressula (upper part) into the zone of G, [A.] quadrata (especially 
abundant in the latter zone). 

Specimens. D. 28762. Holotype — see above. 

D.28101-09, D. 28747-61, D. 28763-75. Thirty-seven paratypes. Zoarial frag- 
ments. Senonian, zone of G. [A,~\ quadrata. Pit 7 of Gaster, Upton 
Lane (Lambley's Lane), north-west of Sompting, Sussex. [The same 
locality, horizon and collection as the holotype.] 

D. 28776-86, D. 28788-94, D. 28797, D. 28979-85. Twenty-five paratypes. Zoarial 
fragments. Senonian, zone of G. [A.] quadrata. Pit 9 of Gaster, 
eastern pit in lane on eastern side of Charman Dean, north of Broad- 
water, Sussex. T. H. Withers Collection [except D. 28979-85, C. T. A. 
Gaster Collection]. 

D. 28798-801, D. 28988-92. Nine paratypes. Zoarial fragments. Senonian, zone 
of G. [A.] quadrata. Pit 10 of Gaster, western pit in lane on eastern 
side of Charman Dean, north of Broadwater, Sussex. D. 28798-801, 
T. H. Withers Collection ; D. 28988-92, C. T. A. Gaster Collection. 
D.4338, D.29062. Two zoarial fragments. Senonian, zone of G. [A.] quadrata. 

East Harham, south of Salisbury. W. Gamble Collection. 

D. 29056-58. Three zoarial fragments. Senonian, zone of G. [A.] quadrata. Pit 8 
of Gaster, about half-way between Upton Lane (Lambley's Lane), 
Sompting, and the lane east of Charman Dean, north of Broadwater, 
Sussex. 

0.39331* Zoarial fragment. Senonian, zone of G. [A.] quadrata. Pit 12 of 
Gaster, large pit north of Pumping Station, top of Waterworks Lane, 
north-east of '' The Warren north of Broadwater and Worthing, 
Sussex. 

0.39332-37, D. 39465. Seven zoarial fragments. Horizon, locality and collection 
as for D.28798. 
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D-39338, D.39342-43, D.39345-47, D.39349-50, D.39353-54, D.39358, D.39361-62, 
0.39364-65, D.39367, D.39409, D.39466, D.40054-56. Twenty-one 
zoarial fragments. Senonian, zone of G. [A.] quadrata. Pit 15 of 
Gaster, large pit about one-third of a mile south-east of Salvington 
Windmill, and north of Hill Cottages, Salvington, Sussex. 

D.23963. Holotype of P, danktonensis Lang. Senonian, zone of 0 . pilula, 
subzone of E. scutata var. depressula. Pit 5 of Gaster, pit in Dankton 
Lane, north of Sompting Church, north-east of Worthing, Sussex. 
W. D. Lang Collection. 

D.29862. Zoarial fragment labelled by Lang ** P. danktonensis Senonian, 

zone of 0 . pilula, subzone of £. scutata var. cincta. Cliffs, west of 
Broadwater and Castle Hill, Newhaven, Sussex. 

D. 29877-78, D. 29864. Three zoarial fragments, the last labelled by Lang P. 

danktonensis Senonian, zone of 0 . pilula, subzone of E, scutata var. 
depressula (upper part). Pit 2 of Gaster, pit by reservoir, near Hill 
Barn, North Lancing, Sussex. 

D. 29863. Zoarial fragment labelled by Lang '' P. danktonensis Senonian, 

zone of 0 . pilula, subzone of E, scutata var. depressula. Pit 4 of 
Gaster, pit west of Boundstone Lane, south of Lancing Ring, north- 
east of W'orthing, Sussex. 

D.39372, D.39374-75, D.39377, D.3938o-8ia, 6, D.39384-85, D.39467-68. Frag- 
ments of eleven zoaria. Senonian, zone of G. [A,] quadrata. Pit 20 
of Gaster, lower pit on Patching Hill, north of St, John's Church, 
Patching, Sussex. 

D.39391, D.39469. Two zoarial fragments encrusting pieces of echinoid test. 
Horizon, locality and collection as for D.28101. 

D.39394, D.39470-72. Four zoarial fragments. Senonian, zone of G. [A,] quadrata. 

Pit 44 of Gaster, by Mile Oak Road, about one-third of a mile north- 
east of Windmill Inn, Southwick, one furlong north of Upper Shoreham 
Road, Sussex. 

D.39395-96, D.40129, D.40131. Four zoarial fragments. Horizon, locality and 
collection as for D. 29056. 

D.39397, D.39473-75. Four zoarial fragments. Senonian, zone of G. [A,'] quadrata. 
Pit 18 of Gaster, Old Lime Kiln, north-west corner of Munery's Copse, 
west of Pit 17 of Gaster, and east end of Clapham Wood, Sussex. 

D.39402, D.39476-78, D.40067-73, D.40087-97, D.40109-10, D.40111-24, D.40132. 

Thirty-nine zoarial fragments. Horizon, locality and collection as for 
D.28776. 

D.39404, D.39479, D.40050-53. Six zoarial fragments. Senonian, zone of G. [A,] 
quadrata. Pit 26 of Gaster, South Woodleighs Pit, east of gravel pit, 
north-east of Woodleighs Lodge, about half a mile west of pit 24 of 
Gaster, Warningcamp, north-east of Arundel, Sussex. 

D.39407. Zoarial fragment. Senonian, zone of G. [A,] quadrata. From 
material labelled Pits 17, 18, 19, 24 and 32 " of Gaster [all in the 
zone of G. [^ 4 .] quadrata]. 
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D.394II. 

0.39413- 

D.40074-78, 

D.4OI06-O7. 

D.4OO98-IO3, 

D.4OIO8. 

0.39435-49- 

D.29064. 

0.39454-63- 

0.39464. 

D.29876. 

D.40718-19. 

D.40720. 

D.40721. 

D.40748-56. 

0.40757-85. 

D.40786-88. 

D.40789-96. 

0.40954- 



Zoarial fragment with some ovicelled zooecia. Senonian, zone of G. 
[A.] quadrata. Pit 35 of Gaster, small pit, north of Rake Mead 
Plantation, Church Hill Shaw, about half a mile north-west of Roger's 
Farm, and west of South Park, just above 400 ft. contour, Findon, 
Sussex. 

Zoarial fragment. Senonian, zone of G, [A,] quadrata. From 
material labelled “ Pits 8, ii, 15, 16, 17, and 23 " of Gaster. [All in 
the zone of G. [^.] quadrata,'] 

D. 40104, D.40081-86, D.40079-80. Fourteen zoarial fragments. 
Horizon locality and collection as for D. 28101. 

Two zoarial fragments. Horizon, locality and collection as for D. 28101 . 
D.40105, D.40125-28, D.40130, D.39450-53. Sixteen zoarial frag- 
ments. Horizon, locality and collection as for D. 28798. D.39450- 

53, T. H. Withers Collection. 

Zoarial fragment. Senonian, zone of G, [A,] quadrata. Pit 23 of 
Gaster, near Angmering Park Cottages, Angmering, Sussex. 

Fifteen zoarial fragments. Horizon and locality as for D. 28101. 
T. H. Withers Collection. 

Zoarial fragment. Senonian, zone uncertain, very probably zone of 
G. [A,] quadrata. South of England. F. H. Butler Collection. 

Ten zoarial fragments. Horizon, locality and collection as for D. 29877. 
Zoarial fragment. Horizon, locality and collection as for D. 28101. 
Zoarial fragment. Senonian, zone of 0 , pilula, subzone of E, scutata 
var. cincta. Pit by roadside between Burpham and Arundel, and 
west-north-west of Warningcamp Hill, Sussex. 

Two zoarial fragments encrusting pieces of echinoid test. Senonian, 
zone of 0 , pilula, subzone of E, scutata var. cincta, Locahty as for 
D.29877. 

Zoarial fragment, now unattached. Horizon and locality as for 
D. 28101. 

Zoarial fragment, now unattached. Horizon and locahty as for 
D. 28776. 

Nine zoarial fragments, now unattached. Horizon, locality and 
collection as for D.28798. 

Twenty-nine zoarial fragments, now unattached. Horizon, locality 
and collection as for D. 29056. 

Three zoarial fragments now unattached. Horizon, locahty and 
collection as for D.28798. 

Eight zoarial fragments, now unattached. Horizon, locahty and 
coUection as for D.39331. 

Pelmatopora cf. somptingensis, Zoarial fragment, now unattached. 
Senonian, zone of 0 , pilula, subzone of E, scutata var. cincta. Pit 25 
of Gaster, small roadside pit, just over half a mile south of Burpham, 
one-third of a mile north of Pit 26 of Gaster, west-north-west of 
Warningcamp HiU, north-east of Arundel, Sussex. 
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22. Pelmatopora palmata Lang 
(PI. 15, figs. 3, 5, 6 ; Text-figs. 100-102) 

1916a Pelmatopora palmata Lang, pp. 103, 107. 

1916a Pelmatopora damicornis Lang, pp. 103, 107. 

1916a Pelmatopora (Cribrilina) gregoryi (Brydone) : Lang, p. 106 [partim — D.8009, D.28537, 
D.21169 only]. 

I9i9f^ Pelmatopora palmata Lang : Lang, pp. 199, 214, 221, text-figs. 12-14, 59 » 
igigd Pelmatopora damicornis Lang : Lang, pp. 215, 221. 

1921 Pelmatopora palmata Lang : Lang, p. xci. 

1921 Pelmatopora damicornis Lang : Lang, p. xci. 

1922 Pelmatopora palmata Lang : Lang, p. 306, pi. 6, fig. 7 ; text-figs, 'j'^d, 96. 

1922 Pelmatopora damicornis Lang : Lang, p. 307. 

1922 Pelmatopora gregoryi (Brydone) : Lang, p. 304 [partim — D.8009, L.28537, D. 21 169 
only]. 

1924 Pelmatopora palmata Lang : Gaster, second of three tables opp. p. no. 

1930 Pelmatopora palmata Lang : Gaster, table opp. p. 340. 

Holotype. D.8010. Zoarial fragment, now unattached, Senonian, zone of 
G. [A.] quadrata. Winchester, Hampshire. R. M. Brydone Collection. 

Emended diagnosis. Pelmatopora with a pair of enlarged distal oral spines 
which are very broad distally and distinctly bilobed. 

Description. Zoarium uni- or bilaminar, encrusting or now unattached. 
Zooecia elliptical, the sides tending to be parallel. Orifice wider than high, distally 
and laterally rounded, with a straight proximal margin, its outline very much 
indented by the pair of enlarged distal oral spines. Oral spines 4 only the distal 
pair visible ; these are much enlarged, distally expanded and distinctly bilobed. 
The unmodified pair of lateral oral spines is always concealed by secondary tissue 
accumulated round the margin of the orifice. Frontal shield of variable length, 
apparently fairly flat. Costae 16-20 (often 18 or 19), well defined, each with a larger 
outer and a smaller inner pelma, and usually with a pelmatidium near the mid-line. 
Lateral costal fusions arise at the levels of the pelmata producing two paired rows of 
intercostal spaces. Apertural bar wide, low, with obscure pelmata ; the apertural 
bar slopes down slightly towards the proximal edge of the orifice. Gymnocyst 
entirely concealed by interzooecial secondary tissue which fills the interzooecial valleys 
and which contains irregularly elongate shallow depressions, 

Avicularia prominent, large, distally pointed and directed, regularly paired, one 
near each proximal-lateral comer of the orifice. Well-preserved avicularia lack 
transverse bars, the aperture is semicircular proximally with a distally pointed 
rostrum, the apertures of many avicularia are raised on stout stalks above the general 
level of the zoarium. Ovicells not seen. 

Measurements. Zooecia Lz = i-oo to 1*25 mm. 

Iz = 0*42 to 0*50 mm. 
hr = 0’i8 mm. 

Ir = 0*21 mm. 

Avicularia Lz = 0-15 mm. 

lz = o-o6 mm. 
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Figs, i 00-102. Pelmatopora palmata Lang. 

(100) D.8010. Holotype. Adult zooecium and four worn avicularia ; those near 
the proximal end belong to adjacent zooecia. The distal oral spines are typically flat 
and bilobed, that on the right is worn obliquely. 

(101) D.8010. Holotype. Orifices of two adult zooecia. (a) markedly flat, 
bilobed distal oral spines, that on the right is worn ; (6) both distal oral spines are 
worn obliquely. 

{102) D.8010. Holotype. Avicularia. (a) Unworn, [b) worn — the oval form is 
a cross-section of the avicularian stalk. 
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Remarks. Lang (1922 : 305) interpreted P. gregoryi (Brydone) from Brydone^s 
1906 description and figure. Unfortunately these were not sufficiently clear to show 
the nature of the enlarged distal oral spines, and Lang supposed P. gregoryi to be 
similar to P. damicornis in these respects. He maintained the three species (P. 
gregoryi, P. damicornis and P. palmata) as separate solely on supposed differences in 
zoarial growth habit. However, it has been shown that the enlarged distal oral 
spines of the lectotype of P. gregoryi, S.M., B.36120, as well as other zooecial charac- 
ters, are different from those of P. palmata. The latter is thus retained as a separate 
species, but is regarded as S5monymous with P. damicornis. The supposed differences 
in zoarial growth habit of P. palmata and P. damicornis are very uncertain, and the 
two species are otherwise morphologically alike. 

D.8009, D.28537 and D.21169, labelled by Lang Pelmatopora [Cribrilina] 
gregoryi (Brydone) are also referred to P. palmata Lang. D.8009 and D.28537 
are somewhat worn, but appear to have distally expanded, bilobed distal oral spines, 
and are thus placed in P. palmata with a query. D. 21169 better preserved and 

is placed in P. palmata with certainty. D. 20204, holotype of P. damicornis Lang, 
is well preserved and may be definitely assigned to P. palmata. 

It may be significant that there is relatively little material which can definitely 
be placed in P. palmata. This is possibly explained by difficulties imposed by poor 
preservation, particularly by wear of the enlarged distal oral spines. It has, how- 
ever, been noted that worn bilobed oral spines (hffer in form from worn elongate oral 
spines such as occur in P. gregoryi. Where wear has reduced oral spines it is thus 
possible to differentiate between bilobed and elongate types, but the identification 
must also rest largely on other zooecial characters, such as zooecial size, range in 
number of costae, type and amount of interzooecial tissue and form and distribution 
of avicularia. 

D.39355 and D.39356 have especially well-preserved enlarged distal oral spines 
typical of P. palmata, 

Stratigraphical distribution. Senonian, zone of 0 , pilula, subzone of E, 
scutata var. cincta to zone of G, [^ 4 .] quadrata. 

Specimens. D.8010. Holotype — see above. [The specimen is labelled '' Idio- 
type of P. gregoryi (Brydone) 

D. 28971. Paratype. Zoarial fragment. Senonian, zone of G, [A,] quadrata. 
Pit 8 of Cast er, between Upton Lane (Lambley's Lane), Sompting, 
and lane east of Charman Dean, north of Broadwater, Worthing, 
Sussex. 

D.20204. Holotype of P. damicornis Lang. Zoarial fragment. Senonian, zone 
of G, [A,] quadrata, Seaford, Sussex. Collection unspecified. 
?D.8oo9. Large fragment of a worn zoarium. Labelled by Lang '' Pelmatopora 
gregoryi (Brydone). Idiotype Senonian, zone of G, [A,] quadrata, 
Sussex Coast. R. M. Brydone Collection. 

PD.28537. Three fragments of the same zoarium. Labelled as for D.8009. 

Senonian, horizon unspecified, probably zone of G, [A.^ quadrata. 
Southern England. F. K. Butler Collection. 

D. 21169. Zoarial fragment. Labelled as for D.8009. Senonian, zone of G, [A,] 
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quadrata. Southampton Waterworks Pit, Otterboume, south of 
Winchester, Hampshire. L. Treacher Collection. 

D. 28865. Zoarial fragment. Senonian, zone of 0 , pilula, subzone of £. scutata 
var. cincta. Pit on East Hill, Rottingdean, east of Brighton, Sussex. 
D.39339, 0*39355-56. Three zoarial fragments. Senonian, zone of G. [^.] quadrata. 
Pit 15 of Gaster, large pit about one-third of a mile south-south-east 
of Salvington Windmill, and north of Hill Cottages, Salvington, Sussex. 
D. 39370, D.39378. Two zoarial fragments. Senonian, zone of G, [A^ quadrata. 
Pit 20 of Gaster, lower pit on Patching Hill, north of St. John's 
Church, just above the 200 ft. contour. Patching, Sussex. 

D.39410. Zoarial fragment. Senonian, zone of G, [A,'\ quadrata. Pit 35 of 
Gaster, small pit north of Rake Mead Plantation, Church Hill Shaw, 
about half a mile north-west of Rogers Farm, and west of South Park, 
just above the 400 ft. contour, Findon, Sussex. 

PELMATOPORA sp. 

(PI. 15, fig. 7 ) 

Specimen. D.39330. Zoarial fragment encrusting a piece of echinoid test. 

Senonian, zone of B, mucronata. Pit 105 of Rowe. White Pit Lane, 
Newport, Isle of Wight. 

Description. Zoarium encrusting, unilaminar. Zooecia elongate-elliptical with 
somewhat parallel sides. Orifice wider than high, distally and laterally rounded, 
with a straight proximal margin, its outline indented by two worn, enlarged distal 
oral spines. Only the distal pair of oral spines is visible, and only their distinctly 
rounded bases are preserved ; one enlarged oral spine is apparently hoUow. Un- 
modified lateral oral spine-bases, if present, are concealed by secondary tissue. 
Frontal shield of variable length. Costae 20-24 (often 22), well defined, each with a 
fairly prominent pelma near its outer end, a second smaller pelma about half-way 
along its length, and a pelmatidium, often obscure, near the mid-line. Lateral costal 
fusions arise at the level of the pelmata producing two paired rows of intercostal 
spaces ; an additional irregularly developed row of small intercostal spaces may 
occur very close to the mid-line. The outermost intercostal spaces are slot-Uke. 
Apertural bar wide, flat, sloping down towards the proximal margin of the orifice. 
Gymnocyst entirely concealed by interzooecial secondary tissue, which fills the inter- 
zooecial valleys and which contains irregular, elongate, shallow lacunae, 

Avicularia either oval or elongate and distally pointed. In the specimen, all 
avicularia are worn. There is, however, a strong tendency for the avicularia to be 
arranged in pairs, one near each proximal-lateral corner of the orifice. Ovicells not 
seen. 

Measurements. Zooecia Lz = 1-24 to 1*50 mm. 

Iz = 0*42 to 0*50 mm. 
hr = 0-15 to o-i8 mm. 

Ir — o*i8 to 0*21 mm. 

Avicularia Not measurable. 
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Remarks. Lang has stated that Pelmatopom does not range above the zone of 
G. [A,~\ quadrata. However, D.39330 was collected from Pit 105 of Rowe, which was 
placed by him (1908 : 280) in the zone of B, mucronata “ beyond doubt Recent 
collecting neither confirms nor disproves Rowe's suggested horizon for his Pit 105. 

Some features of D.39330 are unlike any seen in the other known species of 
Pelmatopora ; the large size of the zooecia and the large number of costae are 
particularly unusual. One zooecium with 28 costae is distorted proximally and is 
regarded as abnormal, the usual range in the specimen being 20-24. The specimen 
obviously belongs to the group of Pelmatopora species which possess enlarged distal 
oral spines, and it is very probable that its enlarged oral spines are not of the 
expanded bilobed type but rather of the elongate, outwardly curving form, with 
rounded bases, such as are developed in P. gregoryi. 

Although the specimen is unlike any known species of Pelmatopora, it is not 
advisable to erect a new species on a single somewhat worn specimen, and diagnosis 
must depend on better preserved material. The specimen is important as the only 
definite Pelmatopora from the zone of R. mucronata. 

Although Voigt (19256 ; 1930) has assigned species from the zone of B. mucro- 
nata and higher horizons to Pelmatopora, these may not be correctly placed in that 
genus. An exceptional occurrence of Pelmatopora in the Danian is noted in the 
remarks on P. daniensis Voigt (p. 202). 



Species of Uncertain Systematic Position Previously Assigned to 

PELMATOPORA 

(i) Pelmatopora incerta Voigt 

19256 Pelmatopora incerta Voigt, pp. 99, 100, pi. 3, figs. 9, 10 ; text-fig. i. 

1930 Pelmatopora incerta Voigt : Voigt, pp. 515, 561, pi. 31, fig. 15 [part of the same zoaiium 
figured by Voigt, 19256, pi. 3, fig. 9]. 

1939 Pelmatopora incerta Voigt : Voigt, p. 93, text-fig. 4a [copy of Voigt, 19256, text-fig. i]. 

Description. [Based on Voigt's descriptions and figures.] Zoarium unilaminar, 
encrusting. Zooecia about two-thirds as wide as long. Orifice about as long as 
wide, distally and laterally rounded, with a straight proximal margin, and with 
proximal-lateral slits ". Oral spine-bases 4, frontal shield flatly arched. Costae 
about 20, closely spaced, '' fused " only in the mid-line, each with a number of 
pelmatidia (the outermost and the innermost pelmatidia appear to be better developed 
than the intervening ones). Individual costae taper towards their inner ends and 
have shghtly curved margins (? = the slightly crenulate outlines shown in Voigt's 
text-figure). Lateral costal fusions possibly present. The costae meet and fuse in 
the mid-line, producing a slight median ridge, or, as in at least one zooecium figured 
by Voigt, there is a flat median area. Gymnocyst well exposed, especially proximally 
to the frontal shield. Interzooecial secondary tissue apparently absent. 

Avicularia apparently rare, elongate, oval (their form is not apparent from the 
photographs). Ovicells not seen. 

Remarks. Voigt has suggested that the species belongs to the group of primi- 
tive ", less complex Pelmatopora species in which the costae are fused only in the 
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mid-line. Although this is apparently so in several of the zooecia figured by Voigt, 
each costa also has a row of pelmata or pelmatidia — a condition found in the later, 
more complex species of Pelmatopora, Also, in the earlier forms of Pelmatopora, the 
costae are characterized by single, large pelmata developed near the mid-line of the 
frontal shield, or surrounding the median area of fusion when this is present. In 
incerta the larger pelmata or pelmatidia are distinctly at the extreme outer ends of 
the costae. The avicularia, described by Voigt as rare and elongate oval, are not 
discernible in the photographs. The stylized text-figure shows a single avicularium 
which is directed proximally and constricted laterally so that it is partly divided into 
a smaller semicircular portion and a distal area which is elongate-oval. This type 
of avicularium is unknown in other species of Pelmatopora. 

In the absence of actual material it is undesirable to attempt to decide the definite 
systematic position of a species known only from inadequate photographs and 
descriptions. However, incerta is very probably not a Pelmatopora, 

Stratigraphical distribution. '' Ob. Senongeschiebe Kothen. 

(2) Pelmatopara grandiporosa Voigt 

1930 Pelmatopora grandiporosa Voigt, pp. 514, 561, pi. 31, figs. 13, 14. 

Description. [Based on Voigt's description and figures.] Zoarium unilaminar, 
encrusting. Zooecia about twice as long as wide. Orifice large, distally and laterally 
rounded, with a straight proximal margin. Number and form of oral spines un- 
known. Frontal shield apparently fairly flat, but curving down steeply at the 
margins to meet the gymnocyst. Costae about 10, very wide, very irregularly 
arranged, each with a large, oval pelma at the outer end. Interzooecial secondary 
tissue probably abundant. 

Avicularia not distinct in the photographs, but, according to Voigt, many small 
avicularia occur between the zooecia. 

Remarks. From the photographs it is not possible to place this species in 
Pelmatopora, Voigt has suggested that the irregular arrangement of the few,very 
thick costae distinguishes the species from all known species of Pelmatopora, but this 
irregular arrangement of the costae, their coarseness, and the numerous interzooecial 
avicularia which Voigt mentioned, all contrast with the generally settled more 
complex pattern of Pelmatopora at the horizon involved. The placing of the species 
as a Pelmatopora is thus very uncertain, and, in the absence of actual material, it 
may not be described with certainty beyond cribrimorph of the Pelma toporidae 

Stratigraphical distribution. Granulatensenon. Gt. Bulten. 

(3) Pelmatopora sp. 

1930 Pelmatopora sp., Voigt, pp. 514, 561, pi. 31, fig. 12. 

Remarks. Voigt described the zoarium as '' free ", bilaminar, with zooecia of 
Lz = 0*75 to o*8o mm., and with frontal shield with 10-13 costae, he could not 
identify it with any of Lang's species of Pelmatopora, 

The photograph of the specimen is small, but apparently shows at least one lateral 
costal fusion arising between the inner ends of the costae near a narrow median area. 
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From the description and photograph alone it seems very uncertain that the specimen 
should be placed in Pelmatopora. 

Stratigraphical distribution. “ Granulatensenon Gt. Biilten. 



(4) Pelmatopora daniensis (Voigt) 

19256 Pelmatopora daniensis Voigt, pp. 99, 100, pi. 3, figs. 4-6 ; text-fig. 2. 

1930 Pelmatopora daniensis Voigt : Voigt, pp. 514, 561, pi. 31, fig. ii. 

Description. (Based on Voigt's figures.) Zoarium apparently unilaminar, 
erect. Zooecia elongate-oval. Orifice wider than high, evenly rounded distally 
and laterally, proximal margin straight. Oral spine-bases 4, slightly enlarged, 
unmodified. Frontal-shield fairly well arched. Costae 20-24, ^^.ch with 4 or 5 
lateral costal fusions and pelmatidia ; outermost intercostal spaces distinct. Apertural 
bar narrow, form obscure. Gymnocyst hardly visible ; no interzooecial secondary 
tissue, 

Avicularia proximally directed, large, elongate-oval, somewhat pointed, a 
prominent transverse bar divides a small semicircular proximal portion from a 
longer, bluntly triangular rostrum, Avicularia one-quarter to one-third as long as 
the zooecia they accompany, irregularly distributed, apparently comparatively rare. 
Ovicells not seen. 

Measurements. (According to Voigt, 19256, p. loi.) 

Zooecia Lz = 075 to 1*05 mm. 

Iz = 0-36 to 0*44 mm. 

Avicularia Lz = o*2i to 0*24 mm. 

lz = o-o8 to 0*12 mm. 

Remarks. The shape of the orifice, the nature of the frontal shield, and particu- 
larly the form of the avicularia, distinguish this species from other species of 
Pelmatopora, but the characters are reminiscent in some ways of Castanopora, 

It is difficult to be certain that the specimens which Voigt (1925 : 99, 100, pi. 3, 
figs. 4-6) assigned to Pelmatopora daniensis should be placed definitely in that 
genus. However, Mr. Ole Berthelsen has very kindly shown me a single specimen 
from the Upper Danian of Herfolge, Seeland, which differs in some respects from 
Voigt's description and figures, but which is undoubtedly a Pelmatopora. The 
occurrence of this genus at this horizon is exceptional. 

Voigt himself compared his species (19256 : loi) with Reptescharella radiata 
d'Orbigny (1852, pi. 716, figs. 4-^), commenting Fine gewisse Ahnlichkeit mit 
unserer Form zeigt Reptescharella radiata d'Orb., ist jedoch von ihr durch das 
inkrustierende Zoarium und durch weniger zahlreiche (1^18) aus etwa je 7-8 Poren 
gebildete Punktreihen verschieden ". Reptescharella radiata d'Orbigny was assigned 
by Lang (1922 : 187) to Rhiniopora. As Voigt stated, it is an encrusting form with 
fewer costae and slightly fewer intercostal spaces than daniensis. It is also possible 
that Reptescharella radiata lacks avicularia. 

The horizon of d'Orbigny's material is Campanian and Santonian of Meudon and 
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Saintes, France, whilst Voigt's specimen is of Danian age from Cothen. On morpho- 
logical and stratigraphical features the two are maintained as separate. 
Stratigraphical distribution. Danian. 

Genus CAST ANOPORA Lang 

1851 Cellepora (? Dermatopora) : von Hagenow, p. 99, pi, 10, fig. 19. 

1851 Escharipora d’Orbigny, pis. 603, 684-687, 700, 703 [partiyn]. 

?i852 Reptescharella d’Orbigny, pis. 604, 715-716 [partini]. 

1852 Reptescharipora dDrbigny, pis. 719, 720 [partim], 

1852 Escharipora : d’Orbigny, p. 221 [partirri], 

?i853 Reptescharella : d’Orbigny, p. 464 [partirn]. 

?i854 Reptescharella : d’Orbigny, p. 1097 [partirn]. 

1854 Escharipora : d’Orbigny, p. 1097 [partim]. 

?i854 Reptescharipora : d’Orbingy, p. 1098 [partim]. 

1865 Escharipora : Ubaghs, p. 51. 

1887 Crihrilina : Marsson, p. 96 [partim]. 

1894 Membranipora : Gregory, p. 62. 

1896 Membranipora : Gregory, p. 212. 

? 19006 Reptescharipora : Canu, p. 457 [partim]. 

? 1 9006 Cribrilina : Canu, p. 445 [partim]. 

1906 Cribrilina : Brydone, pp. 296-298 [partim]. 

1907 Cribrilina: Levinsen, pp. 155-156. 

1913 Cribrilina : Brydone, pp. 436-438 [partim]. 

1916a Rhiniopora Lang, pp. 93, 96-97. 

1916a Castanopora Lang, pp. 93-96. 

1917 Rhiniopora : Lang, p. 172. 

1919c Castanopora : Lang, p. 105, footnote. 

1922 Rhiniopora : Lang, p. 180. 

1922 Castanopora : Lang, p. 202. 

1923 Rhiniopora : Waters, pp. 548, 551. 

1923 Castanopora : Waters, pp. 548, 551, 558-560. 

1925 Cribrilina : Levinsen, p. 375 [partim]. 

?I925 Barroisina : Levinsen, p. 384 [partim]. 

1925c Cribrilina : Voigt, p. 176 [partim — C. asperula only]. 

1927 Cribrilina : Voigt, p. 102 [partim]. 

?I927 Barroisina : Voigt, p. 102 [partim]. 

1927 Rhiniopora : Canu & Bassler, p. 37. 

1927 Castanopora : Canu & Bassler, p. 25. 

1929 Castanopora : Lang, pp. 438, 439. 

1929 Rhiniopora : Lang, pp. 438, 439. 

1930 Rhiniopora : Voigt, pp. 510, 51 1, 551, 561, 

1930 Castanopora: Voigt, pp. 512, 513, 551, 561. 

1935 Castanopora : Bassler, pp. 31, 65. 

1935 Rhiniopora : Bassler, pp. 31, 190. 

1953 Castanopora : Bassler, p. G192. 

1953 Rhiniopora : Bassler, p. G193. 

1953 Rhiniopora : lilies, p. 76. 

1958 Rhiniopora : Butler & Cheetham, p. 1154. 

Type species. (By original designation.) Castanopora castanea Lang, 1916a : 95. 
Senonian, ** zone of B. mucronata ", probably boreal Maastrichtian, Riigen. 

Emended diagnosis. Pelmatoporinae with numerous costae and numerous 
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pelmata or pelmatidia and lateral costal fusions ; no secondary orifice ; no tertiary 
front wall, avicularia large, variously directed, of one, two or three kinds, or occa- 
sionally none. 

Remarks. Lang established the genera Castanopora and Rhiniopora, which I 
consider synonymous, to distinguish between the larger forms of Castanoporinae 
[here synonymous with the Pelmatoporinae] which lack secondary orifices and 
tertiary front walls. Castanopora was briefly diagnosed (Lang, 1916a : 93) as 
having avicularia of two kinds, (i) directed distally and (2) directed proximally 
(the latter kind may be very rare or absent) while Rhiniopora was distinguished 
by its avicularia which ** (if present) [are] of one kind only, proximally directed 

In his subsequent expansion of these definitions (1922 : 181, 203) Lang diagnosed 
the two genera as follows : Rhiniopora — '' Large Castanoporinae with numerous 
costae ; with no secondary [= tertiary] front-wall and no secondary aperture ; 
aviculoecia dimorphic, monomorphic, or none ; when dimorphic, some aviculoecia 
have long rostra, others pointed (but comparatively short) rostra, the former 
variously directed, the latter (? always) proximally directed ; when monomorphic, 
the aviculoecia are always of the latter type Castanopora — ** Large Castano- 

porinae with numerous costae, no tertiary front-wall and no secondary aperture ; 
paired, distally directed aviculoecia, having apertures with elongate pointed rostra, 
are present, and some species have proximally-directed aviculoecia also, with short 
rostra 

Lang thus distinguished between Rhiniopora and Castanopora solely on the form, 
orientation and kinds of avicularia present. He summarized his general conclusions 
(1922 : 156) and stated ** In both genera the early species possess both long and 
short aviculoecia, but in Rhiniopora they are all variously and on the whole proxi- 
mally directed, while in Castanopora two of the longer aviculoecia, situated more-or- 
less symmetrically one on each side of each aperture, are distally directed. Rhinio- 
pora soon loses the longer aviculoecia and gradually tends to lose the shorter ones 
as well, while Castanopora retains the distally-directed ones and likewise gradually 
loses the aviculoecia with shorter apertures 

Waters (1923 : 548) commented on the close similarity of some Cretaceous cribri- 
morphs with Recent European cribriline genera and stated '' — ^in fact, it almost seems 
as if some of the Cretaceous forms might be considered varieties of our recent species, 
though rather larger ; and for the zoologist, the genera Castanopora and Rhiniopora, 
separated on slight grounds, are the most interesting (even if the names are dropped) 
as being represented in the living fauna Later (p. 551) Waters states '' — the 
avicularia are given an important place and, like the other characters, must be 
carefully studied, but we may weU remember that in recent Cheilostomatous forms 
there are not only genera, but species, which sometimes have avicularia, sometimes 
none. Sometimes, when Lang speaks of dimorphic avicularia, there seems no 
difference except size . . . Judging from recent forms it would seem natural to 
say that avicularian characters have been used for the fossil genera where they have 
not more than specific value, even if that, and in recent species there is very great 
variation 

Re-examination of all the available material assigned by Lang to Rhiniopora 
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and Castanopora makes it difficult to confirm his separation of the genera. Varia- 
tions in the form, position and orientation of the avicularia are insufficient for such 
a purpose. But these variations, in conjunction with other characters, are here 
used to distinguish species. Also, several of the original species which Lang placed 
in Rhiniopora appear to be synonymous, and the same applies to several species 
originally placed in Castanopora, 

In the one species which has three kinds of avicularia there are a constantly paired,, 
distally directed and pointed form and two unpaired proximally directed forms, the 
one sporadic and the other constantly placed just distal to each orifice. In species 
with two types of avicularia both types are not present in all zooecia ; the most 
frequently occurring form is usually paired, distally directed and pointed, or occa- 
sionally spatulate, the less frequent form is unpaired, rounded, probably due to 
wear, or pointed, proximally directed and sporadic. Species with only one kind of 
avicularium also occur — avicularia of this type are frequently paired, pointed and 
either all distally or all proximally directed ; or occasionally single, almost rounded 
and sporadic. Very occasionally avicularia may be absent. 

I retain the name Castanoporay rather than Rhiniopora, for the revised genus, and 
thus the type-species is Castanopora castanea Lang. 

Strati GRAPHICAL distribution. Senonian — zone of Marsupites to Danian. 
Canu & Bassler (1933 : 53, 54) assigned two species from the Vincentown Limesand 
to Rhiniopora, thus extending the upward range of the genus into the Palaeocene.^ 

Key to the Species of CASTANOPORA 

( 1 ) Zoarium encrusting or erect, uni- or bilaminar. 

(A) Castanopora with three types of avicularia . . . i. C. armata sp. nov. 

(B) Castanopora with two types of avicularia. 

(1) 28-34 costae ; avicularia distally directed, unpaired, very large, rounded, 

widely spatulate ; a more frequent, proximally directed, small, rounded 
form also present . . . . . . 2. C. labiata (Levinsen) 

(2) 16-23 costae. 

{a) 4 (less often 3) lateral costal fusions on each costa ; avicularia distally 
directed, frequently paired, very elongate, sharply pointed ; a 
proximally directed, shorter, pointed form also present 

3. C. retrorsa Lang 

(b) 4-8 (often 6-7 lateral costal fusions on each costa). 

(i) 4 oral spines only ; orifice wider than high ; avicularia distally 

directed ; frequently paired, elongate, pointed ; an occasional 
probably proximally directed, rounded sporadic form also present 

4. C. castanea Lang 

(ii) 4 (occasionally 5) oral spines ; orifice slightly wider than high or as 

wide as high ; avicularia distally directed, elongate, pointed, 
constantly paired near orifice ; a less frequent, proximally directed, 
elongate pointed, sporadic form also present 

5. C. dibleyi (Brydone) 

(iii) 5 or 6 oral spines ; avicularia possibly proximally directed, paired 

near orifice ; an occasional, proximally directed, elongate, pointed, 
sporadic form also present . . . 6. C. guascoi (Ubaghs) 

^ The age of the Vincentown Limesand has been established as Palaeocene by (Loeblich & Tappan» 

1957)- 
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(C) Castanopora with one type of avicularium. 

(i) Zooecia small, Lz = 0*26 to 0*34 mm., Iz = o* 17 to 0*27 mm., hr = 0-04 

to 0*07 mm., Ir = o*o6 to 0*09 mm. . 7. C. spooneri (Butler & Cheetham) 

{2) Zooecia larger, Lz more than 0*75 mm., lz more than 0*36 mm., hr more 
than 0*15 mm., Ir more than 0*15 mm. 

(а) Orifice wider than high. 

(i) 5-6 oral spines ; 26-30 costae, each with about 9 lateral costal 

fusions ; avicularia distally directed, paired near orifice, elongate, 
pointed ..... 8. C. multicostata (Voigt) 

(ii) 6 oral spines only ; costae with 8 lateral costal fusions ; 25-30 

costae ; avicularia rounded, fairly frequent, sporadic 

9. C* jurassica (Gregory) 

(б) Orifice higher than wide or height approximately the same as width. 

(i) Avicularia all distally directed, elongate, pointed ; 24-27 costae, 

each with 6-8 (often 7) lateral costal fusions ; 5 (sometimes 4) 
oral spines . . . . . . 10. C, glandulosa Lang 

(ii) Avicularia all proximally directed. 

(a) Avicularia with sharply pointed, elongate rostra 

II. C. aviculosa (Lang) 

(P) Avicularia rounded, small or relatively large, occasional, 
sporadic, never paired ; 14-30 (often about 20) costae ; 

4-8 (often 5-7) lateral costal fusions ; 4-5 oral spines 

12. C. magniflca (d’Orbigny) 

(D) Castanopora with avicularia ; 13-15 costae, each with 6-7 lateral costal fusions ; 

gymnocyst widely exposed . . . . • i3- C. /au/aW (Hagenow) 

(II) Zoarium cylindro-quadrate, erect ; zooecia of the four adjacent rows alternate ; 

20-25 costae . . . . . . . . . 14. C. voigti sp. nov. 

Cellepora perforata Quenstedt and Reptescharella radiata d'Orbigny were both 
referred to Rhiniopora by Lang (1922 : 183, 187). But as their systematic position 
is very uncertain, they have been omitted from the above key. A discussion of the 
status of these species is on p. 237. 

Rhiniopora hispida Lang is also omitted from the above key ; the holotype, the 
only specimen, is very badly damaged and worn, making generic and specific 
diagnosis impossible. The species is discussed on p. 237. 

Reptescharipora ornata d'Orbigny, referred to Castanopora by Lang (1922 : 213), 
is also omitted from the above key. The holotype is so poorly preserved that it is 
not possible to place the species with any certainty at all. The species is discussed 
on p. 238. 

I. Castanopora armata^ sp. nov. 

(PL 16, fig. I ; Text-fig. 103) 

Holotype. D.31717, an encrusting zoarial fragment of about ten zooecia. 
Maastrichtian, zone of Belemnella lanceolata [ 0 , lunata Chalk). Southern Bluff, 
Trimingham, Norfolk. T. H. Withers Collection. 

Diagnosis. Castanopora with orifice as wide as high ; oral spine-bases 4 ; costae 
18-22, each with 4-6 (often 5) lateral costal fusions and pelmatidia ; avicularia of 
three kinds : one form constantly paired on either side of the orifice, distally directed 
and elongate ; a second form very prominent, proximally directed, sporadic and 

^ Lat., armare, “ to arm ”, referring to the numerous avicularia. 
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variable in position ; a third form also proximally directed, but constantly placed just 
distally to the orifice. 

Description. Zoarium encrusting, unilaminar. Zooecia slightly elongate-oval 
to broadly oval, very closely placed. Orifice about as wide as high, evenly rounded 
distally and laterally and without proximal-lateral constrictions, the proximal 
margin straight. Oral spine-bases 4, in two pairs placed distally and laterally 
respectively, all of about the same thickness. Frontal shield almost flat, its margins 




, 0;5mm. 
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Fig. 103. Casianopora armata sp. nov. D.31717. Holotype. Adult zooecium with 
five avicularia and part of orifice of proximally adjacent zooecium ; a, avicularium of 
form a ; 6, avicularium of form b ; c avicularium of form c, 

descending sharply at the inner ends of the somewhat slot-like outer intercostal 
spaces. Costae 18-22, each with 4-6 (usually 5) lateral costal fusions and an equiva- 
lent number of pelmatidia. Apertural bar only slightly raised, triangular, the apex 
directed proximally with a very slight median ridge. Gymnocyst almost concealed 
by the closeness of the zooecia and the development of the avicularia : no interzooecial 
secondary tissue present. 

Avicularia of three kinds : {a) a distally directed form, constantly paired one on 
each side of the orifice, each with a straight or slightly proximally curved transverse 
bar y separating a large, semicircular proximal portion from an elongate, spatulate 
rostrum^ the distal end of which is narrower and almost parallel-sided — these 
avicularia may be directed distally or may tend to embrace the lateral-distal margins 
of the orifice and point obiquely inwards ; {b) proximally directed, sporadic, variable 
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in position, and raised on a very stout stalk with a slightly curved transverse bar 
dividing a lunate or semicircular proximal portion from a pointed rostrum with 
inwardly curving margins ; (c) proximally directed, very similar to {b) but regularly 
placed just distally to each orifice. Several broken avicularia of this last type look 
superficially like broken ovicells. They may be recognized in the broken state by the 
fact that they do not obscure or interrupt the development of the distal pair of oral 
spines. Ovicells not seen. 

Measurements. Zooecia Lz = 072 to 075 mm. 

Iz = 0*45 to 0*56 mm. 
hr = 0-14 to o*i6 mm. 

Ir — o*i6 to 0-17 mm. 

Avicularia: 

Type {a) Lz = 0*24 mm. 

lz = 0*095 mm. 

Type {b) Lz = 0*24 mm. 

lz = 0*12 mm. 

Type (c) Not measurable. 

Remarks. D.31717 differs from other species in possessing three types of 
avicularia. The most unusual type present is the regularly placed, proximally 
directed avicularium lying immediately distally to each orifice. The occurrence of 
frequent, proximally directed avicularia, taking into account both types, is unusual 
at this high stratigraphic level. Lang in fact suggested that the various species of 
Castanopora tend, in successively higher horizons, to have fewer and fewer proximally 
directed avicularia. 

Stratigraphical distribution. Maastrichtian, zone of Belemnella lanceolata 
{Ostrea lunata Chalk). 

Specimen. Holotype — see above. 

2. Castanopora labiata (Levinsen) 

1907 Crihrilina labiata Levinsen, pp. 155, 156, 158, pi. opp. p. 160, figs, i, la-f. 

1916a Rhiniopora labiata (Levinsen) Lang, p. 96. 

1922 Rhiniopora labiata (Levinsen) : Lang, p. 186. 

1925 Cribrilina valida Levinsen, p. 376, pi. 5, figs. ^Sa--d — (copy of Levinsen’s 1907 figures). 
1927 Cribrilina valida Levinsen : Voigt, p. 102. 

1930 Cribrilina valida Levinsen : Voigt, p. 551. 

Lectotype. (Chosen by Lang, 1916a : 96) Specimen figured by Levinsen, 1907, 
pi. opp. p. 160, fig. I. Lower Maastrichtian, zone of Belemnella lanceolata, Moen 
and Aalborg, Denmark. 

Emended diagnosis. Castanopora with 28-34 costae ; avicularia of two kinds : 
one form distally directed, very large, vicarious, rare, spatulate, with a straight 
transverse bar, the other form more frequent, proximally and obliquely directed, 
small, oval and slightly pointed proximally, with small lateral constrictions. 

Description. (Based on Levinsen's description and figure.) Zoarium apparently 
erect, unilaminar. Zooecia large, broadly oval. Orifice evenly rounded distally and 
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laterally, the sides tending to converge at the straight proximal margin, height of 
orifice about one-quarter the length of the zooecium. Oral spines unknown. 
Frontal shield flat. Costae 28-34, with at least 4 (possibly 5 or 6) lateral costal 
fusions, Pelmatidia presumably present, number unknown. Apertural bar fairly 
wide, slightly curved proximally, with a slight median furrow. Gymnocyst probably 
concealed by interzooecial secondary tissue with triangular lacunae, 

Avicularia rare, of two forms : {a) distally directed, large, vicarious, sporadic, 
broadly spatulate, divided by a transverse bar into a small, semicircular proximal 
portion and a very large, distally rounded rostrum ; and (6) more frequent, proximally 
directed, unpaired, small [about one half the size of form {a)], rounded or slightly 
pointed proximally, with slight lateral constrictions dividing a semicircular proximal 
portion from a larger oval-triangular rostrum, Ovicells not seen. 

Remarks. Levinsen's MSS. and figures were published posthumously in 1925 
and edited by Nielsen & Mortensen, who stated (p. 285) that the first seven plates 
represent the figures found together with the manuscript 

On pi. 5, fig. ^8a-d, appears a copy of Levinsen's 1907 figures of Cribrilina labiata. 
Here (1925), however, the species is called Cribrilina valida sp. nov. and it is des- 
cribed as such on p. 376 and 377. It is probable that Levinsen himself, having 
omitted a description of Cribrilina labiata in 1907, regarded the name as invalid, and 
fully described the form as Cribrilina valida intending to re-use the original 1907 
figure. But the name labiata is valid, and valida is a synonym. 

Levinsen's description (1925) supersedes that of Lang (1922 : 186) which was 
based only on Levinsen's 1907 figure. Levinsen described the zoarial habit, but 
gave no measurements. He stated that there were no marks of spines '' — this 
may imply that the margins of the orifices were worn obliterating the oral spines. 

Lang (1922 : 186) referred the species to Rhiniopora, He regarded the marked 
dimorphism of the avicularia as a primitive feature suggesting affinities with his 
genus Castanopora, which here includes Rhiniopora, 

The horizon of the species was given by Levinsen (1925) as Senonian, zone of 
Belemnitella mucronata, 

Stratigraphical distribution. Lower Maastrichtian, zone of Belemnella 
lanceolata. 

Specimens. None in the collection. 

3. Castanopora retrorsa Lang 
(PI. 16, fig. 2 ; Text-fig. 104) 

1909 Cribrilina dibleyi Brydone ; White, pp. 34, 39 \^fide Lang] [non Cribrilina dibleyi Brydone. 

1906, p. 297, text-fig. 8). 

1916a Castanopora retrorsa Lang, pp. 94, 95. 

1922 Castanopora retrorsa Lang : Lang, p. 206, pi. 4, fig. 9 ; text-fig. 65. 

Holotype. D.21170. Zoarial fragment encrusting a piece of echinoid test. 
Senonian, zone of Marsupites, subzone of Uintacrinus, Uintacrinus Band. North- 
west of Newland's Bam, Odiham, Hampshire. L. Treacher Collection. 

Emended diagnosis. Castanopora with orifice wider than high ; oral spine-bases 
at least 4 ; costae 21-23, each with 4 (occasionally 3) lateral costal fusions and pelma- 

GEOL. 6, I. 14 
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tidia ; avicularia of two kinds : a distally directed, frequently paired form, very 
long and sharply pointed, and a proximally directed, shorter, pointed form. 

Description. Zoarium encrusting, unilaminar. Zooecia relatively large, closely 
placed, elongate oval. Orifice wider than high, evenly rounded distally and laterally, 
the sides tending to diverge at the straight proximal margin. Oral spine-bases at 
least 4. Frontal shield evenly and well arched, possibly flattening slightly in the 
median area of fusion. Costae 21-23, fairly coarse, each with 4 (occasionally 3) 
lateral costal fusions and an equivalent number of pelmatidia. The outer intercostal 




Fig. 104. Castanopora retrorsa Lang, D.21170. Holotype. Parts of two adult zooecia 
(frontal shields not shown) five avicularia and two broken and worn ovicells (ov.). 
a, avicularia of form a ; h, avicularia of form h. 

spaces are long and slot-like. Apertural bar with a small, but distinct, median 
vertical projection formed by the slightly upturned distal ends of its component 
costae. Gymnocyst concealed by the closeness of the zooecia and the development of 
avicularia and ovicells. 

Avicularia of two kinds : either (a) distally directed, usually paired one on each 
side of the orifice or sometimes unpaired near the orifice, divided by a transverse bar, 
which is distally concave, into a narrow, elongate, acute rostrum and a short, some- 
what rounded, proximal portion ; or (6) shorter, proximally directed, usually paired, 
one on each side of the orifice, or sometimes unpaired near the orifice, divided by a 
straight transverse bar into a somewhat triangular, pointed rostrum and a semi- 
circular proximal portion : these avicularia may sometimes be directed proximally 
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outwards. Ovicells hyperstomial, large, prominent, high, globular or slightly 
narrowed, smooth, resting on the frontal shield of the distally adjacent zooecium. 
The distal pair of oral spines may flank the opening of the ovicell. 

Measurements. Zooecia Lz = 0*84 to i*o6 mm. 

Iz = 0-50 to 0*59 mm. 
hr = 0*15 to o*i8 mm. 

Ir = o-i8 to 0*21 mm. 

Avicularia : 

Type [a) Lz = 0*39 to 0-42 mm. 

lz = 0*12 mm. 

Type (ft) Lz = o*2i mm. 

lz = 0-09 mm. 

Remarks. Lang (1922 : 208) regarded C. retrorsa as the most primitive species 
of Castanopora, Stratigraphically it is the earliest, well separated from the main 
group in the upper part of the zone of B. mucronata and in the 0 . lunata Chalk. 

The very narrow, distally directed avicularia are particularly distinctive, as are 
the frequent proximally directed forms. Lang (1922, text-fig. 65) indicated four 
avicularia — a distally directed pair near the orifice, and a proximally directed pair 
near the proximal end of the zooecium, which are shown arising from the proximal- 
lateral areas of the gymnocyst. I have not seen in D.21170 any zooecium which has 
four definitely associated avicularia : there is either a distally directed pair near the 
orifice or these are replaced by a proximally directed pair, or one or other of the 
avicularian forms may occur singly near the orifice. 

The widespread development of ovicells in D.21170 tends to obscure the oral spine- 
bases, which are, however, probably always 4 in number. 

Lang regarded C. retrorsa as a form radical to the other species of Castanopora. 
Certainly the frequent apparent '' replacement '' of one form of avicularia by another 
seems to be a more primitive character. Some of the later species may possess 
proximally directed avicularia, but they always possess distally directed avicularia 
of fairly constant shape and position. 

Stratigraphical distribution. Senonian, zone of Marsupites, subzone of 
Uintacrinus, Uintacrinus Band. 

Specimen. Holotype — see above. 

4. Castanopora castanea Lang 
(PI. 16, figs. 3-5 ; Text-fig. 105) 

1916a Castanopora castanea Lang, p. 95. 

1916a Castanopora nucifera Lang, p. 95. 

1916a Castanopora juglans Lang, p. 95. 

1922 Castanopora nucifera Lang : Lang, p. 214, pi. 4, fig. ii ; text-fig. 67. 

1922 Castanopora juglans Lang : Lang, p. 215, pi. 5, fig. i ; text-fig. 68. 

1922 Castanopora castanea Lang : Lang, p. 217, pi. 5, fig. 2 ; text-fig. 69. 

1923 Castanopora castanea Lang : Waters, pp. 548, 558, 560. 

1923 Castanopora juglans Lang; Waters, pp. 558, 560. 

1929 Castanopora castanea Lang : Lang, p. 438, text-fig. 39 (24). 
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1930 Castanopom castanea Lang ; Voigt, pp. 513, 561, pi. 30, fig. 17. 

1935 Castanopora castanea Lang : Bassler, p. 65. 

1953 Castanopora castanea Lang ; Bassler, p. G192, text-fig. 144, 21. 




Fig. 105. Castanopora castanea Lang, D. 16654. Holotype. Adult ovicelled zooecia, 
showing five distally directed, generally worn avicularia [a') and one sporadic, large, 
rounded avicularium (a), fs, broken edge of frontal shield of adjacent zooecium ; 0, 
worn orifices of adjacent zooecia ; ov, broken and worn ovicells ; x, break in the 
surface — ^not an avicularium. 

Holotype. D. 16654. Zoarial fragment encrusting a piece of echinoid test. 
Horizon given as Senonian, zone of B. mucronata — ^probably boreal Maastrichtian. 
Riigen. Agnes Laur Collection. 

Emended diagnosis. Castanopora with orifice wider than high ; 4 oral spine- 
bases ; 16-23 costae, each with 4-8 (often 6-7) lateral costal fusions and pelmatidia ; 
avicularia of two kinds — a common, frequently paired, distally directed and pointed 
form with elongate, triangular rostrum, and an occasional, sporadic form which is 
large, rounded and probably proximally directed. 

Description. Zoarium encrusting, unilaminar. Adult zooecia closely placed, 
relatively large, broadly-oval to somewhat elongate-oval. Orifice generally some- 
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what wider than high, not very large, evenly rounded distally and laterally and 
without proximal-lateral constrictions, the proximal margin straight, usually shorter 
than the greatest width of the orifice. Oral spine-bases 4, of medium size, the lateral 
pair only slightly thicker than the distal pair. Frontal shield very flatly arched or 
slightly but evenly arched, its margin descending sharply at the inner ends of the 
outermost intercostal spaces which are more slot-like than rounded. Costae 16-23, 
each with 4-8 (often 6-7) lateral costal fusions and an equivalent number of pelma- 
tidia, Apertural bar of variable shape ; either of medium thickness, straight and 
not very prominent, or fairly wide, triangular, thickened, and slightly expanded 
proximally in the mid-line : a very slight median ridge may be present, or the 
median part of the apertural bar may distinctly protrude. None of the apertural 
bars appears to be furrowed in the mid-line. Gymnocyst almost totally concealed 
due to the closeness of the zooecia and the development of the avicularia : no 
interzooecial secondary tissue present. 

Avicularia of two kinds : {a) distally directed, elongate, with a long, triangular, 
pointed rostrum, divided by a straight or slightly proximally curved transverse bar 
from the small, semicircular proximal portion. This type is most frequently 
developed, commonly paired, one on either side of each orifice and placed near the 
distal-lateral margins, or more occasionally occurring singly on one side or the other 
of the orifice, (b) A second type occurs very occasionally : it is proximally directed, 
large, rounded, sporadic, and found more commonly in the earlier stages of zoarial 
growth. 

OviceUs hyperstomial, smooth, globular, of medium size but prominent. The 
opening of the ovicell may be flanked by the distal pair of oral spines. 

Young zooecia possess 4 oral spine-bases, the frontal shield is more evenly and 
markedly arched than that of the adult zooecia but still possesses a relatively flat 
median area of fusion. Costae 14 or 15, each with ?4 lateral costal fusions and Pan 
equivalent number of pelmatidia. Apertural bar much less prominent than in the 
adult zooecia. Definitely paired, distally directed avicularia are scarce. One large, 
rounded, proximally directed avicularium of the second t}q)e described above occurs 
between two zooecia of the second ring round the ancestrula in specimen N.C.M.76- 
937 (27/1). 

Measurements. Adult zooecia Lz = 0*78 to i*oo mm. 

Iz = 0*50 to 0-75 mm. 
hr = 0*12 to 0-15 mm. 

Ir = 0*15 to o-i8 mm. 



Avicularia : 

Type [a) Lz = 0*27 to 0*39 mm. 

lz = 0*12 mm. 

Type (6) Lz = o*2i mm. 

lz = 0*18 mm. 

Young zooecium Lz = 0*57 mm. 

lz = 0*39 mm. 
hr = 0-15 mm. 
hr = 0*15 mm. 
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Remarks. Castanopora juglans Lang and C. nucifera Lang are here regarded as 
synonymous with C. castanea Lang. 

All the available specimens previously assigned to C. castanea, C. juglans and 
C. nucifera have been re-examined. Three specimens had been assigned to C. 
castanea, and C. nucifera was represented only by the holotype (D. 15600). Though 
the latter has a more dehcate structure than the specimens of C. castanea and has a 
slightly arched frontal shield, these differences are probably due to somewhat 
different growth conditions. But in both species the size and shape of the zooecia 
are closely similar ; there are 4 oral spine-bases ; the orifice tends to be wider than 
high ; there are 16-23 costae, and often 6 or 7 lateral costal fusions on each costa 
(in D. 15600 there may be 8 lateral costal fusions present between some costae) ; the 
distally directed avicularia are similar in position and type ; and both species also 
have very occasional, rounded, sporadic, proximally directed avicularia. The 
horizon of both species is Senonian, zone of B, mucronata, 

C. juglans is represented in the collection by the holotype (D. 15608) and one other 
specimen (D.30110). According to Lang (1922 : 216) C. juglans differs from C. 
nucifera . . . only in the shape of the aperture [orifice] and in the width of the 
apertural bar. It is of interest as being, in both respects, a connecting link between 
C. nucifera and C. castanea 

The shape of the orifice of the specimens assigned to C. juglans differs from that 
of C. castanea only very slightly and the same relationship between height and width 
is maintained. Beyond using the values of hr and Ir, which appear to be relatively 
constant for a given species, it is very difficult to apply a fine division of shapes of 
orifices as a diagnostic feature. In C. castanea, C. juglans and C. nucifera, hr is 
almost always less than Ir but the shape of the orifice may vary slightly even within 
a single zoarium. I do not regard slight widening or thickening of the apertural 
bar as of diagnostic value. A marked median ridge or process is a definite feature 
which can be used, in conjunction with other zooecial characters, for specific diagnosis, 
but slight variations in the width or thickness of the apertural bar occur frequently 
in different zooecia of the same zoarium. In the material examined and here assigned 
to C. castanea, such variations within single zoarial fragments were frequently found, 
Lang himself regarded C. juglans as a linkage form between C. castanea and C. 
nucifera : the three belong to a single species. The holotype of C. castanea is well 
preserved : in one part two zooecia coalesce and share a single orifice. 

Voigt (1930 : 513, pi. 30, fig. 17) briefly noted and figured a specimen which he 
assigned to C. castanea Lang. The horizon is again Upper B, mucronata Zone of 
Rugen. The measurements given and the range in number of costae agree with the 
material which has here been revised. 

Specimens N.C.M.76.937(27/i-4) are parts of a previously undescribed zoarium 
also placed in C. castanea ; much of the early growth stages of the zoarium is fairly 
well preserved and the description and measurements of the young zooecia of the 
species are based on parts of this zoarium. 

Stratigraphical distribution. Senonian, upper part of zone of B, mucronata, 
and Maastrichtian, zone of Belemnella lanceloata ( 0 . lunata Chalk), and boreal 
Maastrichtian of Rugen. 
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Specimens. D. 16654. Holotype — see above. 

D. 14990. Zoarial fragment encrusting a piece of echinoid test. Specimen badly 
damaged and worn, labelled “ C. castanea Lang ”, but the identification 
is here questioned. Horizon given as Senonian, zone of B. mucronata, 
Riigen, but probably boreal Maastrichtian. Agnes Laur Collection. 

D. 15347. Zoarial fragment encrusting a piece of echinoid test. Labelled ” Seno- 
nian, zone of B. mucronata, Riigen ”, probably Maastrichtian. Agnes 
Laur Collecton. 

D. 15600. Zoarial fragment encrusting a piece of echinoid test. Holotype of C. 

nucifera Lang. Maastrichtian, zone of Belemnella lanceolata ( 0 . lunata 
Chalk). Trimingham, Norfolk. A. C. Savin Collection. 

D. 15608. Zoarial fragment encrusting a piece of echinoid test. Holotype of C. 
juglans Lang. Horizon, locality and collection as for D. 15600. 

D.30110. Zoarial fragment labelled ” C. juglans Lang ” encrusting a fragment of an 
Ostrea lunata. Horizon, locality and collection as for D. 15600. 

Other material. N.C.M.76. 937(27/1-4). Parts of an extensive zoarium with 
young zooecia, encrusting four fragments of the same echinoid test. 
Senonian, zone of B, mucronata, Weyboume Mill, Weyboume, Norfolk. 
R. M. Brydone Collection. 



5. Castanopora dibleyi (Brydone) 

(PI. 16, figs. 6-8 ; PI. 17, figs. I, 2 ; Text-figs. 106, 107) 

1906 Cribrilina dibleyi Brydone, p. 297, text -fig. 8. 

1909 non Cribrilina dibleyi Brydone : White, pp. 34, 39. 

1913 Cribrilina dibleyi Brydone : Brydone, p. 437, pi. 14, fig. 9. 

1916a Castanopora dibleyi (Brydone) Lang, pp. 94, 95. 

1921 Castanopora dibleyi (Brydone) : Lang, p. xci. 

1922 Castanopora dibleyi (Brydone) : Lang, p. 209, pi. 14, fig. 10 ; text-fig. 66a, b. 

1923 Castanopora dibleyi (Brydone) : Waters, pp. 548, 559, 560. 

1929 Castanopora dibleyi (Brydone) : Lang, p. 438, text-figs. 39 (22, 23). 

1930 Castanopora dibleyi (Brydone) : Voigt, pp. 512, 543, 561, pi. 30, fig. 18. 

?i93o Castanopora sp. Voigt, pp. 512, 561, pi. 30, fig. 20. 

Lectotype. (Chosen by Lang, 1922 : 210.) S.M., B.36115. A very large 

fragment of zoarium, with some young zooecia, encrusting a piece of echinoid test. 
Two zooecia of this specimen were figured by Brydone (1906 : 297, text-fig. 8) as 
Cribrilina dibleyi, and chosen by Lang as lectotype of Castanopora dibleyi, Maas- 
trichtian, zone of Belemnella lanceolata {0, lunata Chalk). Trimingham, Norfolk. 
R. M. Brydone Collection. 

Emended diagnosis. Castanopora with orifice as wide as, or slightly wider than, 
high ; oral spine-bases usually 4 (occasionally 5) ; costae 16-20, each with 5, 6 or 7 
lateral costal fusions and pelmatidia ; avicularia of two kinds : a constantly paired, 
distally directed, elongate, pointed form near the orifice, and a proximally directed, 
less frequent, sporadic, pointed form. 

Description. Zoarium encrusting, unilaminar. Adult zooecia relatively small, 
broadly oval, some almost circular in outline ; very closely placed. Orifice slightly 
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wider than high or of equal height and width, straight sided but rounded distally, 
stiaight posteriorly ; there are no proximal-lateral constrictions. Oral spine-bases 
commonly 4, the lateral pair usually thicker than the distal pair, a fifth small, 
slender, median, distal oral spine may be present. Frontal shield broad, often almost 
circular in outline, very flatly arched, not sharply descending at the margin. Costae 
16-20, each with 5, 6 or 7 lateral costal fusions and an equivalent number of pelma- 
tidia, each of which may be surrounded by a small rim producing a minute boss-like 
process opposite each lateral costal fusion : this is well seen in the lectotype. 
Apertural bar not prominent, somewhat swollen at either end ; a very slight median 
ridge may be present. Gymnocyst only very occasionally exposed where the close- 
ness of the zooecia and the development of aviculaiia have not obscured it. 

Avicularia of two kinds : {a) a constantly paired form placed one on either side 
of and close to the orifice, distally directed, elongate and pointed, divided by a 
slightly curved transverse bar into a semicircular proximal portion and a very 
elongate, narrow, triangular or spatulate rostrum ; (6) a proximally directed, in- 
frequent, sporadic form, similar to type {a) but probably slightly shorter. 

OviceUs hyperstomial, prominent, smooth, globular, slightly laterally compressed 
near the front, often with a broad median ridge. The lateral pair of oral spines may 
flank the entrance to the ovicell. 

Young zooecia smaller and relatively less broad than the adult zooecia. Orifices 
as wide as, or slightly wider than, high. Oral spine-bases 4 or 5, the latter number 
apparently occurring more frequently in the younger zooecia. Frontal shield more 
roundly arched than in the adult. Costae 11-15, each with 4 or 5 lateral costal 
fusions. The apertural bar of the ancestrula of D.8003 has a slight median, proximal 
bend, but the zooecia in the first ring have straight apertural bars. Gymnocyst 
not visible in the circum-ancestrular area. Avicularia not paired on the ancestrula. 
The typically paired form which is distally directed on either side of the orifice 
occurs in the first ring of zooecia. The rostra of these avicularia tend to be directed 
outwards (in the adult the paired avicularia near the orifice are more parallel to its 
mid-line). Between two zooecia of. the first ring round the ancestrula of D.8003 is 
a proximally directed, slightly pointed, avicularium, which is larger than the 
avicularia of type {a) in the same ring of zooecia. Proximally directed avicularia 
possibly occur more frequently in the circum-ancestrular area than in the adult 
parts of the zoarium, but, as in S.M., B.36267, they may be quite abundant locally 
in ovicelled parts of the adult zoarium. . 

Measurements. Adult zooecia Lz = o*66 t6 i-oo mm. 

Iz = 0*54 to 0*67 mm. 
hr = 0*12 to o-ig mm. 
dr = 0*12 to 0*19 mm. 

Young zooecia 

(of S.M., B.36267) Lz = 0-50 to 0*55 mm. 

lz = 0*32 to 0-40 mm. 
hr = 0*10 to o-ii mm. 

Ir = 0*12 to 0*13 mm. 
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Ancestrula 

(of D.8003) Lz = 0*42 mm. 

Iz = 0*24 mm. 



hr = 0-095 mm. 
Ir = 0-090 mm. 



Avicularia 
(in adult part of zoarium) : 

_ . . fLz = 0*21 to 0-43 mm. 

yP^ W — 0-065 to 0-14 mm. 

Type = 0-30 mm. 

^ ^ \^lz = o-io to 0-19 mm. 
(Associated with the ancestrula of D.8003) 

T, f Lz = 0-085 mm. 

Type («)■[,, 

(Associated with the first ring of zooecia of D.8003) 



Type (a) 
Type (6)^ 



Lz = 0-125 RRR* 
lz = 0-060 mm. 
Lz = o-i8o mm. 
lz = 6-155 mm. 



Remarks. All the available specimens of C. dibleyi (Brydone) in the British 
Museum (Natural History) have been re-examined, as well as those figured by 
Brydone (1906 : 297, text-fig. 8 — the lectotype S.M., B. 36115 ; 1913 : 437, pi. 14, 
fig. 9 — S.M., B. 36267). D.8003 and S.M., B.36267 are of particular interest : 
the former is labelled as a metatype and has a well-preserved ancestrula 
and circum-ancestrular area ; the latter also possesses young zooecia close to 
the ancestrula. The description of the young zooecia is based largely on these 
specimens. In D.8004 well-preserved proximally directed avicularia are present 
in addition to some very young zooecia. D. 15599 ^^so has a preserved an- 
cestrula and numerous broken ovicells. D. 20609 is a very worn zoarial fragment 
encrusting a piece of Inoceramus shell — fairly young zooecia are present, but the 
preservation is poor and the identification as Castanopora dibleyi is here queried. 
All the specimens are from the Maastrichtian, zone of Belemnella lanceolata ( 0 . 
lunata Chalk) of Trimingham, Norfolk, except for D. 20609 which is from the 
Senonian, zone of B, mucronata, also from Norfolk. Apart from C. retrorsa 
apparently no other species of Castanopora occur below the zone of B. mucronata, 

Voigt (1930 : 512, pi. 30, fig. 18) briefly described a specimen as C. dibleyi 
(Brydone). The measurements and the number of costae agree with those given 
above. The reference to ‘‘ comparatively short and blunt " avicularia apparently 
refers to worn examples. The figure shows no elongate pointed avicularia, those 
shown all appearing to be somewhat worn. It is probable that the specimen referred 
to Castanopora sp. by Voigt (1930 : 512, 561, pi. 30, fig. 20) is also C. dibleyi 
(Brydone) . 

Stratigraphical distribution. Maastrichtian, zone of Belemnella lanceolata 
( 0 . lunata Chalk) and Senonian, zone of B. mucronata in England, and boreal 
Maastrichtian of Rugen. 
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O 0*5mm. 



107 

Figs. 106-107. Castanopora dihleyi (Brydone). 

(106) D.8003 — metatype and D.8004. Orifices and avicularia of three adult 
zooecia (frontal shields not shown). Avicularia of two kinds : a, paired, distally 
pointed and directed ; h, occasional, sporadic, interzooecial. 

(107) S.M., B. 36267. Figured Brydone (1913, pi. 14, fig. 9) as Cribrilina dihleyi. 
Orifice of adult ovicelled zooecium with four avicularia. Proximally directed avicu- 
laria of type h occur more frequently than is usual in other specimens of Castanopora 
dihleyi examined here. Possibly type h avicularia develop particularly in association 
with ovicelled zooecia, especially where development of the ovicell has apparently 
disturbed the normal development of the distally directed avicularia of type a. 
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Specimens. D.8003. Zoarial fragment with ancestrula, encrusting a piece of 
echinoid test. Labelled metatype specimen Horizon, locality and 
collection as for the lectotype. 

Zoarial fragment encrusting a piece of echinoid test. Horizon, locality 
and collection as for the lectot}T)e. 

Zoarial fragment encrusting a piece of echinoid test. Horizon and 
locality as for the lectotype. A. C. Savin Collection. 

Part of a worn zoarium encrusting a fragment of Inoceramus shell. 
Labelled by Lang “ C. dibleyi (Brydone) but the determination is 
doubtful. Senonian, zone of J 5 . mucronata. Norwich, Norfolk. T. G. 
Bayfield Collection. 

Other material. S.M., B. 36115. Lectotype — see above. 

S.M., B.36267. Zoarial fragment with ovicelled and very young zooecia encrusting 
a piece of echinoid test. [Part of this specimen was figured by Brydone 
(1913 : 437, pi. 14, fig. 9) as Crihrilina dibleyi]. Horizon, locality and 
collection as for the lectotype. 

6. Castanopora guascoi (Ubaghs) 

1865 Escharipora guascoi Ubaghs, p. 51, pi. 2, fig. ^a-c. 

1913 Crihrilina guascoi (Ubaghs) Brydone, p. 437. 

1916a Castanopora guascoi (Ubaghs) Lang, pp. 95, 96. 

1922 Castanopora guascoi (Ubaghs) : Lang, p. 221. 

1930 Castanopora guascoi (Ubaghs) : Voigt, pp. 512, 561, pi. 31, fig. i. 

Lectotype. (Chosen by Lang, 1922 : 221.) The specimen figured by Ubaghs,. 
1865, pi. 2, fig. 36. Maastrichtian, Valkenburg (Fauquemont), east of Maastricht, 
Limbourg, Holland. 

Emended diagnosis. Castanopora with orifice wider than high ; oral spine-bases 
probably 5 or 6 ; costae 18-20 ; gymnocyst well exposed ; avicularia of two kinds, 
a distal-lateral pair, apparently proximally directed, near each orifice, and an 
occasional, unpaired, sporadic, proximally directed form. 

Description. (Based on Ubaghs' and Voigt's figures.) Zoarium encrusting or 
erect, uni- or bilaminar. Zooecia relatively broad, elliptical. Orifice wider than 
high, evenly rounded distally and laterally, the sides tending to converge at the 
straight proximal border. Oral spine-bases fairly large, of uncertain number, 
definitely more than 4, probably 5 or 6. Frontal shield flat, descending sharply at 
the outer ends of the costae. Costae 18-20. Number of IcUeral costal fusions and 
pelmatidia unknown, but probably few. Apertural bar fairly prominent, swollen at 
each end, somewhat rounded, not very thick, straight, with no marked median- 
proximal widening. Gymnocyst well exposed, much more so than in other species 
of Castanopora, visible laterally and proximally to each frontal shield ; no inter- 
zooecial secondary tissue. 

Avicularia of two kinds : {q) a distal-lateral pair near each orifice, each with a 
straight transverse bar, orientation uncertain, possibly proximally directed ; {b) an 
occasional, sporadic form, proximally directed, elongate and pointed, divided by a 



D.8004. 
D- 15599 - 
D. 20609. 
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straight transverse bar into a small semicircular proximal portion and an elongate, 
triangular rostrum, Ovicells not seen. 

Measurements. (According to Voigt, 1930 : 512.) 

Zooecia Lz = About i*o mm. 

Iz = o-6o mm. 

Remarks. The emended diagnosis and description of C. guascoi are based on a 
consideration of Ubaghs' original description and figure and Voigt's description and 
figure of a specimen from Maastricht. 

Voigt (1930 : 512) mentioned the zoarial habit, size of zooecia, and number of 
costae, and his figure (pi. 31, fig. i) also shows sporadic avicularia and more than 
four oral spine-bases. The nature of the paired avicularia is not determinable from 
the photograph. 

Ubaghs (1865 : 51) in his original description referred to a distal bulge hiding 
the ovicell ", suggesting that the ovicell, as with other species of Castanopora, is 
hyperstomial. He also mentioned that '' above the orifice, almost at the foot of 
the following cell [zooecium] there is found, on either side of the aforementioned 
orifice, a depression in which there lies an angular, non-marginate, lateral pore " 
[translation]. This could refer to worn, paired avicularia, and similar worn avicularia 
appear to be present in the specimen figured by Voigt. 

Ubaghs compared his original specimen with Escharipora pretiosa d'Orbigny 
[-E. magnifica d'Orbigny] which Lang (1922 : 212) also referred to Castanopora, 
Ubaghs stated that E, guascoi ** has several similarities with E, pretiosa d'Orbigny, 
but may be distinguished from it by the lateral pores, which in d'Orbigny's species 
are elongate, slit-like and marginate. . Also the cells [zooecia] of d'Orbigny's species 
are more elongate and show more rows of pores [intercostal spaces] piercing the cell 
surface [frontal shield] . . . Apart from this, our species {E, guascoi) shows, 
between the rows of cells, '' blister-like ", elongate slits, which are rounded above 
[distally] and “ turned down " below [proximally]. I am of the opinion that these 
should be regarded as avicularia ..." [translation]. In his figure of E, guascoi 
Ubaghs showed this second type of proximally directed sporadic avicularium ; a 
similar avicularium is shown in the photograph of Voigt's specimen from Maastricht. 

Until more specimens are available the description of Castanopora guascoi must 
rest on the interpretation of Ubaghs' and Voigt's figures. One of the most important 
features — the nature of the paired avicularia near the orifice — is still not determin- 
able ; apart from this most of the other diagnostic characters are reasonably clear 
and the described specimens are retained as a separate species of Castanopora, 

Stratigraphical distribution. Maastrichtian. 

Specimens. None in the collection. . 

7. Castanopora spooneri (Butler & Cheetham) 

1958 Rhiniopora spooneri Butler & Cheetham, p. 1154, text-figs, i, 2. 

Holotype. Louisiana State University Geology Museum 1390. "' . . . from a 

chalk bed exposed at Rayburn's dome, Bienville Parish, Louisiana . . . equivalent 
to the Upper Cretaceous Saratoga Chalk of Arkansas . . . ". 
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Paratype. L.S.U. Geology Museum 1391. Horizon and locality as for the 
holotype. 

Emended diagnosis [Based on Butler & Cheetham's diagnosis and detailed 
description and figures (1958 : 1154-1156).] Castanopora with small zooecia ; orifice 
of equal height and width or wider than high ; oral spine-bases 5 ; frontal shield 
with 14-20, usually 16-18 costae, each with 4-6 inconspicuous pelmatidia with 4 
or 5 lateral costal fusions ; apertural bar curved, with a small median process ; 
gymnocyst concealed by the closely spaced zooecia ; avicularia interzooecial, of one 
kind only, distally pointed and directed without transverse bars or condyles ; ovi- 
cells hyperstomial, prominent, large, globular or somewhat elongate with a median,, 
longitudinal ridge. 

Measurements. (According to Butler & Cheetham, 1958 : 1156.) 

Zooecia Lz = 0*26 to 0-34 mm. 

Iz = 0*17 to 0-27 mm. 
hr = 0*04 to 0-07 mm. 

Ir = o*o6 to 0*09 mm. 

Avicularia Lz = o*ii to 0-15 mm. 

lz = o-ii to 0*15 mm. 

Remarks. The holotype and paratype specimens of Rhiniopora {=Castanopora~\ 
spooneri encrust the inner surfaces of valves of Ostrea vesicularis and Inoceramus, 

The most distinctive features of the species are the small dimensions of the adult 
zooecia and the character and size of the avicularia. These features, combined 
with the range in number of the costae, pelmatidia and lateral costal fusions, clearly 
distinguish the species. 

Stratigraphical distribution. Upper Cretaceous, equivalent of the Saratoga 
Chalk of Arkansas, U.S.A. The Saratoga Chalk was placed in the lower part of the 
Maastrichtian by Stephenson et al. (1942, Chart 9, opp. p. 448). 

Specimens. None in the collection. 



8. Castanopora multicostata Voigt 

1930 Castanopora multicostata Voigt, pp. 512, 561, pi. 30, fig. 19. 

Lectotype. Specimen figured by Voigt, 1930, pi. 30, fig. 19. Horizon given as 
'' Senonian, upper part of zone of mucronata, Rugen '' — probably boreal 
Maastrichtian. 

Diagnosis. Castanopora with orifice generally wider than high ; oral spines 5-6 ; 
26-30 costae, each with about 9 lateral costal fusions ; avicularia of possibly only 
one type, distally directed, paired near the orifice, pointed, elongate. 

Description. Voigt described the species as follows : Zoarium encrusting. 

Zooecia about 0*9 mm. long and 0*55 to 0*60 mm. wide, elliptical. Gymnocyst very 
slightly developed. Frontal shield formed of about 30 very closely placed costae. 
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between which there are, on average, 9 lateral costal fusions. Orifice 0*15 mm. high, 
0*15 to 0*20 mm. wide, with 5-6 oral spines (=* normal ' orifice of Lang). 

Avicularia mainly paired, beside orifice, between 0-25 and 0*45 mm. long, 
distally directed, elongate, pointed '' [translation]. 

To these characters it is possible to add the following from Voigt's figure : Zoarium 
unilaminar. Zooecia not so closely placed as in other species of Castanopora. 
Orifice generally wider than high, relatively small, evenly rounded distally and 
laterally, proximal margin straight. The lateral pair of oral spine-bases tend to be 
larger than the others. Frontal shield flatly arched ; costae 26-30. Apertural bar 
fairly thick and prominent, slightly swollen at each end, bluntly triangular, with the 
apex proximally directed. Gymnocyst exposed laterally and proximally to each 
frontal shield. 

Avicularia apparently of one type only, divided by a straight transverse bar into 
a small semicircular proximal portion and a narrowly elongate, acute, triangular 
rostrum ; placed near the distal-lateral margins of the orifice. Ovicells not described 
or figured. 

Measurements {vide Voigt). 

Zooecia Lz = About 0*90 mm. 

Iz = 0*55 to o*6o mm. 
hr = 0*15 mm. 

Ir = 0*15 to 0*20 mm. 

Avicularia Lz = 0*25 to 0*45 mm. 
lz not given. 

Remarks. In his observations on C. multicostata Voigt stated (1930 : 513), The 
figure (pi. 30, fig. 19) is interesting in that two ‘ lobes ' of the same colony coalesce 
and that in the critical zone (where the two growing branches of the zoarium meet) 
the zooecia appear to be deformed in several ways. In parts, several zooecia have 
coalesced and others have been constricted and have not developed an orifice, so 
that they appear as ' rosettes '. This situation is, of course, only possible because of 
the intercommunication of the individuals. From several Castanopora species from 
the Rugen chalk, described by Lang, this species is distinguished by its large number 
of costae, and, at the same time, the small size of the zooecia. The nearest species 
appears to be Castanopora magnifica (d'Orb.) which is 1*14 to 1*26 mm. long and 
which possesses 12 oral spines — ^as far as can be seen from d'Orbigny's drawing. 
Apart from this, the French species is bilamellar " [translation]. 

The large number of costae and lateral costal fusions and the occurrence of 5 or 6 
oral spines are distinctive features of C. multicostata Voigt. The generally small size 
of the zooecia, and of the orifices, may also be diagnostic. Only a relatively small 
area of zoarium is shown in Voigt's figure, and no sporadic, more rounded and 
proximally directed avicularia, such as usually occur in other species of Castanopora 
from Riigen, can be seen. 

Stratigraphical distribution. Given as '' Senonian, upper part of zone B. 
mucronata ", but probably boreal Maastrichtian. 

Specimens. None in the collection. 
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9. Castanopora jurassica (Gregory) 

(PI. 17, figs. 3-5 ; Text-figs. io8, 109) 

1894 Membranipora jurassica Gregory, p. 62, text-fig. i. 

1896 Membranipora jurassica Gregory : Gregory, p. 212, text-fig. 21. 

1897 Membranipora jurassica Gregory : Woodward, pp. 63, 64, text-fig. 107. 

1907 Membranipora jurassica Gregory : Bather, pp. 120, 122, text-fig. 65. 

1916a Rhiniopora jurassica (Gregory) Lang, p. 96. 

1916a Rhiniopora scabra Lang, pp. 96, 97. 

1922 Rhiniopora scabra Lang : Lang, p. 196, pi. 4, fig. 7 ; text-fig. 62. 

1922 Rhiniopora jurassica (Gregory) : Lang, p. 197. 

1930 Rhiniopora scabra Lang : Voigt, p. 551. 

Holotype. D.180, large fragment of worn and damaged zoarium partly em- 
bedded in matrix. Very probably Maastrichtian. Maastricht. Old Collection. 

Emended diagnosis. Castanopora with orifice wider than high ; zooecia up to 
1*45 mm. long ; oral spine-bases 6 ; costae 25-30, each with 8 lateral costal fusions 
and pelmatidia ; avicularia sporadic, frequent. 

Description. Zoarium encrusting, unilaminar. Zooecia oval, large. Orifice 
wider than high, evenly rounded distally, with straight sides converging somewhat 
at the straight proximal margin. Oral spine-bases 6, occurring in two groups of 
three on the distal lateral margins of the orifice or as a distal and two lateral-distal 
pairs, the most proximal pair largest. Frontal shield flat, descending quite sharply 
at the inner ends of the outermost intercostal spaces, which are more often slot-like 
than rounded. Costae 25-30, each with 8 lateral costal fusions and pelmatidia. 
Apertural bar prominent, not very wide, straight, with a small, median ridge on the 
frontal shield. Gymnocyst exposed proximally, and to a less extent laterally, to the 
frontal shield : no interzooecial secondary tissue. 

Avicularia fairly frequent, sporadic, probably proximally directed, unpaired, 
placed near the distal-lateral margins of the orifice, relatively large, oval or slightly 
pointed proximally. 

Ovicells probably hyperstomial, apparently globular, prominent, and overlapping 
on to the distally adjacent zooecium : seen only in the broken state. 

Measurements. Zooecia Lz = i*i8 to 1*45 mm. 

Iz = 0*66 to 0'8i mm. 
hr := 0-21 mm. 

Ir = 0*24 to 0*33 mm. 

Avicularia Lz = 0*27 to 0-36 mm. 

Iz = 0*21 mm. 

Remarks. Gregory (1894 : 62) incorrectly assigned D.180 to the genus Mem- 
branipora and to the Jurassic (to the Calcaire a pol}q)iers, Bathonian, of Ranville, 
Normandy, France). Lang (1916a : 96 and 1922 : 197) recognized its cribrimorph 
structure and its very probable Maastrichtian age and referred it to his genus 
Rhiniopora. 

Both Rhiniopora jurassica (Gregory) and R. scabra Lang are synonymous and 
belong to Castanopora. It is unfortunate that the misleading specific ndjat jurassica 
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has to be retained for a Cretaceous species but, as it has priority of publication, no 
other course is open. 

In the holotjrpe (D. 14207) of Rhiniopora scabra Lang only one complete zooecium 
is preserved. The dimensions of this and surrounding broken zooecia are the same 
as those of the two available specimens (D.180 and D. 3313) of Castanopora jurassica 




Figs. 108, 109. Castanopora jurassica (Gregory). 

(108) D.180. Holotype. Adult zooecium and parts of five adjacent, worn zooecia 
and worn, slightly pointed, probably proximally directed avicularium. 

(109) D. 14207. Holotype of Rhiniopora scabra Lang. Adult zooecium and parts 
of six adjacent worn zooecia. 



(Gregory), and the number of costae in the complete zooecium of D. 14207 is 25, 
each with 8 lateral costal fusions and pelmatidia, compared with 25-30 costae each 
with 8 lateral costal fusions and pelmatidia in D.180 and D.3313. The measurements 
given by Lang for R. scabra and R. jurassica were overestimated, and, in the latter 
species, avicularia are fairly frequent rather than '' few Lang stated the 
preservation, both of the type specimen [D.180] and of D.3313 is but poor ; the 
detailed characters, therefore, are uncertain However, careful examination of 
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the more complete zooecia in these specimens reveals most of the diagnostic charac- 
ters. 

Stratigraphical distribution. Maastrichtian. 

Specimens. D.180. Holotype — see above. 

D.3313. Large fragment of worn and damaged zoarium partly embedded in 
matrix. Maastrichtian. Maastricht, Holland. Old Collection. 

D. 14207. Holotype of Rhiniopora scabra Lang. Worn zoarial fragment. Horizon 
given as Senonian, zone of B. mucronata, Riigen but probably boreal 
Maastrichtian. Agnes Laur Collection. 

10. Castanopora glandulosa Lang 
(PI. 18, fig. I ; Text-fig. no) 

1916a Castanopora glandulosa Lang, pp. 95, 96. 

1922 Castanopora glandulosa Lang : Lang, p. 219, pi. 5, fig. 3 ; text-fig. 70, 

1923 Castanopora glandulosa Lang : Waters, pp. 548, 558, 560. 

1930 Castanopora glandulosa Lang : Voigt, p. 551. 

Holotype. D.15009, zoarial fragment. Horizon given as Senonian, zone of 
B, mucYonata, Rugen — probably boreal Maastrichtian. Agnes Laur Collection. 

Emended diagnosis. Castanopora with very flatly arched frontal shield ; orifice 
generally of equal height and width ; oral spine-bases 5 (occasionally 4) ; costae 
24-27, each with 6-8 (often 7) lateral costal fusions and pelmatidia ; avicularia 
frequently paired, probably all distally directed, elongate and pointed. 

Description. Zoarium encrusting or erect, unilaminar. Zooecia elongate-oval. 
Orifice generally as wide as high, relatively large, evenly rounded distally and laterally 
and without proximal-lateral constrictions, the proximal margin straight. Oral 
spine-bases 5 (occasionally 4), all relatively small, but the lateral pair tend to be 
larger, a fifth distal median oral spine is sometimes present. Frontal shield evenly, 
but flatly, arched. Costae 24-27, each with 6-8 (often 7) lateral costal fusions and 
an equivalent number of pelmatidia, Apertural bar flat, relatively wide with a slight 
thickening at the ends, triangular, the apex pointing proximally ; no median ridge 
or furrow. Gymnocyst only slightly exposed, mainly proximally to the frontal 
shield, but largely concealed owing to the closeness of the zooecia : no interzooecial 
secondary tissue present. 

Avicularia of one kind : frequently, but not always, paired, one on each side of 
the orifice near the distal-lateral margins. There are apparently no proximally 
directed avicularia. In the one specimen available, £lU the avicularia are broken, 
but they were very probably of the same type as in C. castanea. It is possible to 
see the broken proximal ends of some avicularia ; one of these possesses constrictions 
marking the position of a broken transverse bar, AU the evidence suggests that aU 
the avicularia are distally directed. Ovicells not seen. 

Measurements. Zooecia Lz = 0-93 to i*i2 mm. 

Iz = 0*50 to 0-64 mm. 
hr = o*i8 mm. 

Ir = o*i8 mm. 

Avicularia Not measurable. 
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Remarks. Only the holotype, a zoarial fragment, is available. In his diagnosis 
of this species Lang (1922 ; 219) suggested that occasionally proximally directed 
avicularia may be present : I cannot see any indications of these. The zooecial 
length was slightly overestimated as 1-25 to 1-50 mm., although the generally larger 
size of this species is stiU apparent from the measurements given above. The range 




0 0 * 5 mm. 

1 . I 1 I 1 

Fig. no. Castanopora glandulosa Lang, D.15009. Holotype. Distal heilf of adult 
zooecium with five oral spines and paired, distally pointed and directed avicularia : 
that on the left is worn, that on the right is broken at its distal end. 



in number of costae (24-27) is generally above that of other species. The zoarium 
may have been encrusting. Lang stated that the number of oral spines is 4, and in 
the ensuing description he referred to 5 : both numbers occur as described, but the 
latter arrangement is more frequent. 

Stratigraphical DISTRIBUTION. Probably boreal Maastrichtian. 

Specimen. D. 15009. Holotype — see above. 

II. Castanopora aviculosa (Lang) 

(PI. 19, fig. 3 : Text-fig. iii). 

1916a Rhiniopora aviculosa Lang, p. 96. 

1922 Rhiniopora aviculosa Lang : Lang, p. 184, text-fig. 58. 

1929 Rhiniopora aviculosa Lang : Lang, p. 438, text-fig. 39 (19). 

1930 Rhiniopora aviculosa Lang : Voigt, p. 551. 

Holotype. In the Collection of Mons. F. Canu. Photograph in the British 
Museum (Natural History). Maastrichtian; Maastricht, Limbourg, Holland. 

Emended diagnosis. Castanopora with 24-26 costae ; avicularia proximally 
directed, paired, placed distal-laterally, elongate with sharply pointed rostra. 
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Description. Zoarium unilaminar, encrusting or erect. Zooecia broadly oval. 
Orifice evenly rounded distally and laterally, proximal margin straight, with distinct, 
pointed, proximal-lateral constrictions. Oral spine-bases of uncertain number, but 
at least 4, somewhat enlarged. Frontal shield flatly arched, variable in length. 
Costae 24-26, each generally with 6, occasionally 7 lateral costal fusions. Outermost 
intercostal spaces slot-like and narrow. Apertural bar not very wide, form obscure, 
but probably triangular. Gymnocyst not clearly visible, largely obscured by the 
avicularia ; the zooecia are, however, well spaced : little or no interzooecial secondary 
tissue, 

Avicularia of one form : all proximally directed, paired near the distal-lateral 
margins of the orifice ; other occasional, similar, sporadic forms may occur : a 




Fig. III. Castanopora aviculosa lading. Drawing from the photograph reproduced 
in PI. 17, fig. 6. Scale approximate. 



transverse bar divides a small, semicircular, proximal portion from a large, elongate, 
sharply pointed, triangular rostrum, Ovicells not seen. 

Measurements. (According to Lang, 1922 : 184.) 

Zooecia Lz = 1*25 to 1*50 mm. 

(No other measurements available.) 

Remarks. Lang's figure and description of Rhiniopora aviculosa (1922 ; 184, 
text-fig. 58), based on photographs of the holotype, are misleading. These photo- 
graphs are not sufficiently clear to show the exact number of oral spine-bases. In 
MS. notes on the photographs Lang refers to 6 oral spines as present but remarks 
sometimes five He referred also to dimorphic avicularia consisting of those 
with a very long and sharp rostrum, and those whose rostrum is comparatively 
short and not so sharp ; the former are numerous, sporadically distributed, variously, 
but generally proximally, directed ; the latter are more numerous, sporadically 
distributed, and probably always proximally directed All the definitely pointed, 
elongate avicularia visible in the photographs are proximally directed ; the broken 
and worn bases of this type are the '' comparatively short and not so sharp " avicu- 
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laria of Lang. The avicularia are distinctly paired, with only occasional, sporadic 
forms. 

Nowhere are condyles visible in the broken avicularian apertures. A transverse 
bar is visible in one complete, pointed avicularium, and the lateral constrictions 
visible in other elongate avicularia are the broken remains of such transverse bars. 

Rhiniopora aviculosa Lang is here regarded as a species of Castanopora character- 
ized by proximally directed and pointed avicularia throughout the zoarium. 

Stratigraphical distribution. Maastrichtian. 

Specimens. None in the collections — only photographs of part of the holotype 
zoarium. 



12. Castanopora magnifica (d'Orbigny) 

(PI. i8, figs. 2-7 ; PI. 19, figs. I, 2, 4-6 ; PI. 20, fig. i ; Text-figs. 112-116) 

1851 Escharipora magnifica d^Orbigny, pi. 686, figs. 1-5. 

1852 Escharipora pretiosa d'Orbigny, pp. 227, 235 ; 1854, p. 1097. 
i860 Escharipora pretiosa d^Orhigny : Coquand, p. 181. 

1865 Escharipora pretiosa ^'Orhi^y : Ubaghs, p. 51. 

1887 Cribilina asperula Marsson, pp. 97, 109, pi. 10, fig. 8. 

1890 Crihrilina asperula Marsson : Osswald, p. 108. 

1895 Cribillina [sic] asperula Marsson : Deecke, p. 79. 

1895 Cribrillina [sic] asperula Marsson : Deecke, p. 87. 

19006 Cribrilina asperula Marsson : Canu, p. 445. 

19006 Cribrilina magnifica (d'Orbigny) : Canu, p. 447. 

1913 Cribrilina cacus Brydone, p. 437, pi. 14, figs. 6-8. 

1916a Castanopora magnifica (d*Orbigny) Lang, pp. 94, 95. 

1916a Rhiniopora aspera Lang, pp. 96, 97. 

1916a Rhiniopora asperula (Marsson) Lang, pp. 96, 97. 

1916a Rhiniopora cacus (Brydone) Lang, pp. 96, 97. 

1916a Rhiniopora horrida Lang, pp. 96, 97. 

1917 Rhiniopora aspera Lang : Lang, p. 172. 

1922 Rhiniopora aspera Lang : Lang, p. 118, pi. 4, fig. 4 ; text-fig. 59. 

1922 Rhiniopora asperula (Marsson) : Lang, p. 190, pi. 4, fig. 5 ; text-fig. 60. 

1922 Rhiniopora cacus (Brydone) : Lang, p. 193. 

1922 Rhiniopora horrida Lang : Lang, p. 194, pi. 4, fig. 6 ; text-fig. 61. 

1922 Castanopora magnifica (d’Orbigny) : Lang, p. 212. 

1925 Cribrilina asperula Marsson : Levinsen, p. 376. 

1925c Cribrilina asperula Marsson : Voigt, p. 176. 

1929 Rhiniopora aspera Lang : Brydone, p. 13. 

1929 Rhiniopora asperula (Marsson) : Lang, p. 438, text-fig. 39 (20). 

1929 Rhiniopora horrida Lang : Lang, p. 438, text-fig. 39 (21). 

1930 Rhiniopora cacus (Brydone) : Voigt, pp. 51 1, 543, 561, pi. 31, fig. 3. 

1930 Rhiniopora aspera Lang : Voigt, p. 51 1. 

1930 Rhiniopora asperula (Marsson) : Voigt, pp. 51 1, 543, 561. 

1930 Rhiniopora horrida Lang: Voigt, pp. 51 1, 561, pi. 31, fig. 5. 

1935 Rhiniopora aspera Lang : Bassler, p. 190. 

?I940 Cribrilina magnifica (d'Orbigny) : Gillard, p. 15. 

1953 Rhiniopora aspera Lang : Bassler, p. G193, text-fig. 144, 25. 

1953 Rhiniopora aspera Lang : lilies, pp. 76, 91, 94. 

1953 Rhiniopora asperula (Marsson) : lilies, p. 97. 

1953 Rhiniopora cacus (Brydone) : lilies, pp. 76-101, pi. 15, figs. 1-6, pi. 16, figs. 1-2. 
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Lectotype. (Chosen by Lang, 1922 : 212.) The specimen figured by d'Orbigny, 
1851, pi. 686, fig. 2. Maastrichtian of Sainte-Colombe (Manche), and Royan 
(Charente Inferieure). d'Orbigny Collection. 

Emended diagnosis. Castanopora with relatively large orifice ; oral spine-bases 
4 or 5 ; costae 14-30 (often about 20), each with 4-8 (often 5-7) lateral costal fusions 
and pelmatidia ; avicularia oblique, proximally directed, occasional, sporadic, 
somewhat variable in size, rounded. 

Description. Zoarium encrusting or erect, unilaminar. Zooecia oval, large. 
Orifice may be wider than high, or of equal height and width, relatively large, evenly 
rounded distally, sides approximately straight and slightly converging proximally, 
proximal margin straight, slight proximal-lateral constrictions may be present. Oral 
spine-bases generally 4, less frequently 5, the lateral pair more thickened than the 
distal pair, a fifth, slender, median, distal oral spine may be present. Where only 4 
oral spines are present there is seldom enough space between the distal pair for 
another single oral spine to develop. Frontal shield generally flatly arched. Costae 
of very variable number (from 14 to 30 according to lUies, 1953). In the specimens 
examined the range was found to be from 14 to 24, taking account of adult individuals 
only. Each costa generally bears from 4 to 8 (commonly 5-7) lateral costal fusions 
and pelmatidia, but there are fewer on the shorter costae close to the apertural bar. 
Outermost intercostal spaces more rounded than slot-like. Apertural bar prominent, 
not very wide, but thickened, especially near the outer ends ; a median ridge is 
present on the apertural bar and it tends to be prolonged on the frontal shield as an 
irregular, slight, median ridge producing a narrow median area of fusion. Gymnocyst 
more prominently exposed proximally to the frontal shield than on its lateral 
margins, not concealed by interzooecial secondary tissue. Communication pores are 
seen as two or three shallow, circular depressions in the lateral walls of some zooecia, 
and as single, larger depressions in the proximal and distal walls, the centre of each 
depression being perforated by a small, round pore. 

Avicularia of one kind : of variable size and occurrence, approximately twice as 
long as wide, prominent, fairly frequent, proximally directed, oblique, divided by a 
transverse bar into a somewhat smaller proximal portion and a larger, rounded or 
sUghtly pointed rostrum. Their appearance alters considerably with the degree of 
wear. 

Ovicells rare, hyperstomial, prominent, large, globular, overlapping on to the 
proximal part of the frontal shield of the distally adjacent zooecium. Each bears 
two ridges, which converge distally at the mid-line from the proximal-lateral 
comers. The lateral pair of oral spines may flank the opening of the ovicell. 

Measurements. Zooecia Lz = 075 to 1*48 mm. 

Iz = 0*45 to 1*20 mm. 
hr = 0*15 to 0*33 mm. 

Ir = 0-15 to 0*30 mm. 

Avicularia Lz = 0*17 to 0*25 mm. 

lz = 0-09 to o-i8 mm. 

The highest values of length and breadth given by Ilhes (1953) are Lz = i*8o mm. 
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and Iz =17 mm. These unusually high values possibly include measurement of 
abnormally long and wide zooecia which occur occasionally in this species. 

Remarks. Voigt (1930 : 511) regarded a free specimen, which he assigned to 
Marsson's species asperula, as synonymous with Rhiniopora aspera Lang. Marsson 
(1887 : 97) originally included both free and encrusting forms in his species 
Crihrilina asperula, 

Lang (1922 : 192) suggested that Marsson's encrusting specimens were Rhiniopora 
aspera which was distinguished by Lang from R. asperula by its supposedly different 
growth habit, its slightly greater number of costae, and the occurrence in R, aspera 
of generally five but occasionally only four '' oral spine-bases compared with 
‘‘ 4 considerably thickened '' oral spine-bases in i?. asperula. In the present re- 
examination of the specimens named R, aspera by Lang, it was found that 4 oral 
spine-bases, rather than 5, are more frequently present. The range in number of 
costae was given by Lang as 18-20 for R, aspera and 20-24 for R, asperula. 

Only one specimen (D. 14176) labelled by Lang '' R, asperula (Marsson) is 
available : 4 oral spine-bases are present and the range in number of costae is 19-22. 
In the re-examined specimens labelled R, aspera '' the range in number of costae 
is 14-20. Thus the differences between the species are very slight and it is difficult 
to separate them. 

Recently (1953), a statistical variation-study of 40 zoaria of a species placed in 
Rhiniopora [R. cacus (Brydone)], from the Maastrichtian of Hemmoor, Germany, 
has been carried out by lilies. This careful analysis of characters which can be 
studied quantitatively (those which can be measured or counted) has shown in 
particular that the number of costae in each frontal shield varies widely, both 
between individuals of the same colony and individuals of separate zoaria. If 
anything, the length and breadth measurements of zooecia show the least variation. 

lilies (1953 • 99) summarized her work as follows : 40 colonies of the bryozoan 

Rhiniopora cacus (Brydone) from the chalk of the Maastrichtian of Hemmoor 
(Niederelbe) were investigated by variation-statistical methods. 

'' In the first section, the variation of quantitative characters within a single 



Figs. 112-116. Castanopora magnifica {d*OThigny). 

(112) D.31630. A very well-preserved single adult zooecium. Distal and lateral 
communication pores are well displayed. 

(113) D. 1 5620. Holotype of Rhiniopora aspera Lang. Distal end of adult zooecium 
with five oral spines and large oval avicularium with narrow transverse bar. 

(1 14) D. 14176. Labelled by Lang " Rhiniopora asperula (Marsson) Adult zooe- 
cium and parts of three distally adjacent zooecia and one worn, oval avicularium. The 
gymnocyst is typically widely exposed. 

(115) N.C.M.76.937 (25/1). Distal end of adult zooecium with five oral spines and 
worn oval avicularium. 

(116) D. 15591^?. One of five fragments of the same zoarium labelled by Lang 
** Rhiniopora cacus (Brydone) Adult zooecium, parts of four adjacent zooecia and 
two worn, interzooecial avicularia. 
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colony are examined. From this, it can be shown that a number of characters in 
the central area of the zoarium vary differently from the characters in the younger 
(outer) zones. Whereas length-breadth measurements increase in value and lateral 
costal fusions, costae etc. increase in number in the first four growth-rings, they 
remain more or less constant in the outer rings. 

The comparison of several zoaria — ^in the second section — based on the outer 
rings only, gave wider limits to the variations than has previously been acknow- 
ledged. The number of costae varies greatly, so that their taxonomic importance 
must now be regarded as less than that of the length and breadth measurements — 
which are seen to be of the greatest value [translation]. 

In a preceding section on the limits of variation of the species, lUies listed the 
extremes of length-breadth measurements of zooecia and the following characters : 



Lateral costal fusions 
Form of orifice 

Oral spines 
Apertural bar 

Gymnocyst 

Avicularia 

Median area of fusion 
Length-breadth ratio 
Ovicells . 



4-8, mainly 5-7. 

Normal, subcircular or super-normaP (the last form being 
found in all colonies). 

Some colonies always with 5, others with 4-5. 

Possesses lateral '' swellings ” of varying strength in 
different colonies. 

Varies in breadth. 

Vary from 5 to 66 per 100 zooecia. 

May be '' rib-like ”, flattened, or not particularly distinct. 
Varies considerably . . . indicating irregular growth. 
Rare, those found, all developed to the same degree. 



^ Lang, 1921, p. xlvii, and p. 34 here. 



Except for the statements on avicularia and ovicells this revision is confirmed by 
an examination of the material available in the British Museum (Natural History) 
and other collections mentioned. 

lilies (p. 97) referred to Voigt's (1930) suggestion of re-combining Rhiniopora 
aspera Lang with i?. asperula (Marsson). In her opinion '' such a synonymy is 
only justified if an encrusting form of aspemla is also found with, apart from the 
same measurements, less than twenty costae and with thin oral spines. The statisti- 
cal investigation of variation in R, cacus (Brydone) has shown, however, that the 
variation of definitive characters is far greater than was previously recognised in 
the literature, so that it may be presumed that in a similar investigation of R. 
aspera and i?. aspemla the present limits are like-wise found to be too narrow and a 
merging of aspera — and even cacus — to aspemla may be necessary " [translation]. 

It is apparent that for i?. cacus the results gained from more usual combined 
qualitative and quantitative investigations are very similar to those achieved by a 
statistical study of those characters which may be measured or counted. 

In the material examined here lUies' revision of the characters of R, cacus is 
confirmed, and this species is regarded as synonymous with Rhiniopora aspera Lang, 
in its turn a growth form of Rhiniopora asperula (Marsson). 2?. horrida is, as stated 
by Lang (1922 : 194), like R. cacus, except for its growth habit, and is also, therefore, 
included in the synonymy. 
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But R, asperula is itself a junior synonym of Castanopora magnifica (d'Orbigny). 
Mons. E. Buge has kindly provided a photograph (PL 20, fig. i) [by Mons. P. Memin 
of the Serv. Photo. GeoL, E.N.S.] of the holotype (?) of d'Orbigny's species as well 
as the following details : “ Costules : 24-26, 4 epines orales, aviculcdres oraux a bee 
dirige vers la partie proximale de la zoecie ITie characters given, as well as those 
shown in the photograph, clearly justify the synonymy of the species. 

Apparent growth habit is not here regarded as of diagnostic value. Accepting 
this, the ranges in number of costae, lateral costal fusions and the pelmatidia and 
oral spines of these species (i.e. Castanopora magnifica, Rhiniopora asperula, R. aspera, 
R, cacus, R, horrida) all overlap, or are similar, and are contained within the limits 
established by lilies on statistical evidence for R. cacus. Qualitative characters, 
such as degree of arching of the frontal shield, shape and arrangement of avicularia, 
and width of exposed gymnocyst, all appear to vary within the same relatively wide 
limits, both in zooecia of the same colony and between zooecia of separate colonies. 

The following specimens (labelled by Lang as Rhiniopora aspera) have been 
re-examined ; they include the holotype and 5 paratypes of this species and are 
here assigned to Castanopora magnifica (d'Orbigny). 

In D. 15620 the better preserved zooecia were measured, Lz ranges from 0*78 to 
0*90 mm., lz from 0*45 to 0*50 mm. ; the range in number of costae varies from 14 to 
16 and the number of lateral costal fusions varies from 4 to 6, oral spine-bases 
generally number 4, infrequently 5 may be present. In D.14153, D.14210, D. 15383, 
D. 16675 and D. 16677 — ^ from Rugen — the range in number of costae is i5-“20. 
D.14210 and D. 16677 have well exposed gymnocysts. In these specimens only 4 
oral spine-bases are developed on each zooecium ; compared with those of D. 15620 
these are all slightly thickened. D. 15302 and D. 15324, also from Rugen, are very 
badly damaged and worn. 

D.31630 is a well-preserved zooecium not included in Lang's 1922 Catalogue. 
Seventeen costae are present, each with 5 lateral costal fusions and pelmatidia ; 
there are 4 oral spine-bases. The lateral, proximal and distal waUs are completely 
exposed displaying communication pores. The dimensions of the zooecium are : 
Lz = 1-15 mm., lz = o-66 mm., hr = 0*24 mm., Ir = o-2i mm. 

The holotype of Rhiniopora horrida Lang, D.14171, possesses only four whole 
zooecia, each with four oral spine-bases, the lateral pair in each case being thicker 
than the distal pair, a condition common in the other specimens here referred to 
Castanopora magnifica (d'Orbigny). AH the oral spine-bases in D.14171 tend to be 
slender, and the zooecia are generally less robust than in the encrusting forms, 
probably reflecting the growth habit (cf. p. 22 for remarks on the growth habit of 
Steganoporella buski Harmer). The range in number of costae in D.14171 is 19-21 
with 5-6 lateral costal fusions on each costa. D. 15020 is much broken and very 
worn. The zooecia are over i*oo mm. long. It is not possible to determine the 
specific characters, and its placing, by Lang, in this species is very doubtful. 

D.15591 a-e, labelled by Lang as R. cacus (Brydone), is an imperfectly preserved, 
fragmented zoarium encrusting five pieces of echinoid test. In fragment b three 
abnormal zooecia are present, two being very wide and one unusually long. The 
measurement of zooecia such as these may account for the somewhat high values 



234 CRETACEOUS CRIBRIMORPH POLYZOA (PELM ATOPORIN AE) 

recorded by lilies for R. cams. Several zooecia in fragment a possess broken 
ovicells. 

Poorly preserved avicularia are present in D.15591, D. 14167 and D. 16676 — the 
last two are specimens from Rugen also labelled by Lang as R, cacus. 

Four specimens from the Norwich Castle Museum collections — N.C.M.2194 (3), 
76.937 (25/1), 76.937 (26/1) and 112.22 (i/i) — belong to Castanopora magnifica 
(d'Orbigny). The range in number of costae is 16-21, with 4, occasionally 5, oral 
spine-bases and from 4 to 6 lateral costal fusions and pelmatidia on each costa. 
N.C.M.76.937 (26/1) has less thickened oral spine-bases than is usual. 

A very well preserved zoarial fragment, D.40673, encrusting a piece of echinoid 
test, from a recently exposed outcrop of the 0 , lunata Chalk at Mundesley, Norfolk, 
is also assigned to Castanopora magnifica (d'Orbigny). 

In addition, the three zoarial fragments figured by Brydone (1913 : 437, pi. 14, 
figs. 6-8) as Crihrilina cacus have been re-examined. S.M., B.36264, that shown in 
fig. 6, was placed by Lang (1922 : 188) in Rhiniopora aspera, S.M., B.36265 (fig. 7 
of Brydone) was chosen by Lang (p. 193) as lectotype of Rhiniopora cacus (Brydone), 
to which species Lang also assigned S.M., B.36266 (fig. 8 of Brydone). These 
specimens all belong to Castanopora magnifica (d’Orbigny) ; their dimensions and 
other details are as follows : 

Zooecia Lz = i‘i8 to 1-45 mm. 

Iz = 0-68 to 1*20 mm. 
hr = 0*25 to 0*31 mm. 

Ir = 0-22 to 0*30 mm. 

Costae 20-24. 

Lateral costal fusions 5-8. 

Oral spine-bases 4 or 5. 

Avicularia Lz = 0*17 to 0*25 mm. 

lz = o-io to 0*18 mm. 

It is evident that the specimens are generally larger than most of the material 
which is here assigned to C. magnifica (d’Orbigny) ; they all, however, fall well 
within the limits of variation established by lilies (1953) and confirmed here by 
qualitative as well as quantitative study. 

Stratigraphical distribution. Senonian, zone of Belemnitella mucronata, and 
Maastrichtian, zone of Belemnella lanceolata {Ostrea lunata Chalk). 

Specimens. D. 15620. Zoarial fragment. Holotype of Rhiniopora aspera 
Lang. Maastrichtian, zone of Belemnella lanceolata {Ostrea lunata 
Chalk). Trimingham, Norfolk. A. C. Savin Collection. 

D.14153, D.14210, D. 15383, D. 16675, D. 16677. Five paratypes of Rhiniopora 
aspera Lang. Zoarial fragments encrusting pieces of echinoid test. 
Horizon given as '' Senonian, zone of B. mucronata ”, but probably boreal 
Maastrichtian. Riigen. Agnes Laur Collection. 

D.14171. Holotype of Rhiniopora horrida Lang. Small zoarial fragment. Horizon 
locality and collection as for D.14153. 
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D. 14176. Zoarial fragment labelled by Lang Rhiniopora asperula (Marsson) 
Horizon, locality and collection as for D.14153. 

D.15020. Very worn and damaged zoarial fragment labelled by Lang Rhiniopora 
horrida Horizon, locality and collection as for D.14153. 

D.15302, D.15324. Broken and worn fragments of two zoaria labelled “ Rhiniopora 
aspera Lang Horizon, locality and collection as for D.14153. 

D.i559ia-e. Five fragments of the same zoarium encrusting pieces of echinoid 
test. Horizon, locality and collection as for D. 15620. The specimen was 
labelled by Lang ** Rhiniopora cacus (Brydone) 

D. 14167, D.16676. Two small zoarial fragments labelled by Lang '' Rhiniopora 
cacus (Brydone) Horizon, locality and collection as for D.14153. 

D.31630. A well-preserved single zooecium. Senonian, zone of B, mucronata, 
Norwich, Norfolk. T. H. Withers Collection. 

D.31707. Small zoarial fragment encrusting a piece of echinoid test. Senonian, 
zone of B, mucronata. Pit a quarter mile south-south-west of Coltishall, 
Norfolk. T. H. Withers Collection. 

D.40673. Zoarial fragment encrusting a piece of echinoid test. Maastrichtian, 
zone of Belemndla lanceolata [Ostrea lunata Chalk). Exposed on fore- 
shore, 1954, 100 yards south of the Kiln Camping Site, Mundesley, 
Norfolk. D. R. Howlett Collection. 

Other material. N.C.M.76 . 937 (25 /i). Incomplete zoarium encrusting a whole 
test of Cardiaster ananchytis Leske. Senonian, zone of B. mucronata. 
Catton, near Norwich, Norfolk. R. M. Brydone Collection. 

N.C.M.2I94(3). Incomplete zoarium encrusting a whole echinoid test labelled 
“ Epiaster gibba S. Woodward Senonian, zone of B. mucronata. 
Collection unknown. 

N.C.M.76. 937(26/1). Zoarial fragment encrusting a whole test of Cardiaster anan- 
chytis Leske. Senonian, zone of B. mucronata. Harford, near Norwich, 
Norfolk. R. M. Brydone Collection. 

N.C.M. 112.22(1/1). Incomplete zoarium encrusting a whole echinoid test labelled 
'' Galerites vulgaris Lam.'\ Senonian, zone of B. mucronata. Thorpe- 
next-Norwich, Norfolk. Collection unknown. 

S.M., B. 36264-66. Three well-preserved zoarial fragments encrusting pieces of 
echinoid test. Maastrichtian, zone of Belemndla lanceolata {Ostrea 
lunata Chalk). Trimingham, Norfolk. R. M. Brydone Collection. 

S.M., B.36264 — part of this specimen was figured by Brydone (1913 : 
437, pi. 14, fig. 6) as Cribrilina cacus. Lang (1922 : 188) tentatively 
assigned the specimen to Rhiniopora aspera. 

S.M., B.36265 — part of this specimen was figured by Brydone 

(1913 : 437, pi. 14, fig. 7) as Cribrilina cacus. Lang (1922 : 193) chose it 
as lectotype of Rhiniopora cacus (Brydone). 

S.M., B. 36266 — ^part of this specimen was figured by Brydone 

(1913 : 437, pi. 14, fig. 8) as Cribrilina cacus. Lang (1922 : 193) assigned 
it to Rhiniopora cacus. 
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13. Castanopora faujasi (von Hagenow) 

1851 Cellepora (? Dermatopora) faujasi von Hagenow, p. 99, pi. 10, fig. 19a, h [the question- 
mark is omitted on p. 99]. 

1930 Rhiniopor a faujasi (von Hagenow) Voigt, p. 511, pi. 31, fig. 2. 

Emended diagnosis. Castanopora with orifice wider than high ; Lz about i*oo 
mm., lz about o-6o mm. ; costae 13-15, each with 6-7 lateral costal fusions ; 
gymnocyst widely exposed ; apparently no avicularia. 

Remarks. Von Hagenow's figure of this species (1851, pi. 10, fig. 196) shows 
only broken zooecia lacking frontal shields. But the shape of the broken apertures 
strongly suggests a cribrimorph, with well-spaced zooecia which had wide orifices. 
Von Hagenow described the zoarium as a series of quincuncially arranged cells 
with transversely oval, almost round, apertures, each with a semicircular emargina- 
tion '' [translation]. This “ emargination " is undoubtedly the orifice lacking its 
proximal border, and it is thus an apparent continuity with the worn aperture of the 
zooecium. 

Voigt (1930 : 511) assigned a specimen to the species ; complete frontal shields 
are present and it is clearly a Castanopora. Apart from the characters mentioned 
in the above diagnosis it is not possible to interpret other details from the figure or 
from Voigt's note on the specimen. 

Stratigraphical distribution. Horizon given as '' Senonian, upper part of 
zone of B. mucronata ", but very probably Maastrichtian (Maastricht, Holland). 

Specimens. None in the collection. 

14. Castanopora voigti^ sp. nov. 

1930 Rhiniopora cf. hispida Lang : Voigt, pp. 51 1, 561, pi. 31, fig. 6. 

Holotype. The specimen figured by Voigt, 1930, pi. 31, fig. 6. Horizon given 
as Senonian, upper part of zone of B. mucronata, Moen ", but since shown to be 
Maastrichtian, zone of Belemnella lanceolata (see below). 

Diagnosis. Castanopora with erect, cylindro-quadrate zoarium ; zooecia of the 4 
adjacent rows alternate ; orifice higher than wide ; costae 20-25. 

Description. (Based on Voigt's figure.) Zoarium erect, cylindro-quadrate, 
composed of 4 adjacent rows of alternating zooecia. Zooecia oval or rectangular. 
Orifice higher than wide, evenly rounded distally and laterally, proximal margin 
straight. Oral spine-bases of uncertain number, at least two pairs present. Frontal 
shield oval, very flatly arched, descending sharply near the outer ends of the costae. 
Costae 20-25, with 4, possibly at least 5 lateral costal fusions. Apertural bar 
not very wide, slightly curved proximally. Gymnocyst well exposed, especially 
proximally to the frontal shield. Avicularia and ovicells not shown in the figure. 

Measurements. (According to Voigt.) 

Zooecia Lz = 075 to o-8o up to i-oo mm. 

Remarks. Voigt (1930 : 511, pi. 31, fig. 6) briefly described a specimen from the 
same horizon as the holotype of Rhiniopora hispida Lang, but he only compared it 

^ After Prof. Ehrhard Voigt. 
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with that species in view of the uncertainty of the characters given by Lang. R, 
hispida was founded on an extremely worn and badly damaged specimen (D. 14996), 
in which all the frontal shields are missing except for a fragment of one. The 
characters given by Lang are largely hypothetical as he himself indicated by placing 
most of them in square brackets, a usage which he reserved for conjectural and 
uncertain statements. The name Rhiniopora hispida must therefore be discarded 
since the species cannot be satisfactorily defined. 

C. voigti is distinguished from all other known species of Castanopora by its 
cylindro-quadrate zoarium. Further material may show the presence of avicularia 
and the number of oral spine-bases. 

Voigt (in a letter dated i6th June, 1952) has indicated that the chalk of Moen, 
the locality of the holotype, is of Maastrichtian age belonging to the zone of Beleni'- 
nella lanceolata. Lang (1921 : Ixxxiv) had regarded the Moen chalk as Danian, and 
Voigt (1930 : 511) had originally placed it as Senonian, uppermost part of the zone 
of Belemnitella mucronata. 

Stratigraphical distribution. Maastrichtian, zone of Belemnella lanceolata. 
Specimens. None in the collection. 

Species of Uncertain Systematic Position Previously Assigned to 
RHINIOPORA AND CASTANOPORA 

(1) Cellepora perforata Quenstedt 

1879 Cellepora perforata Quenstedt, p. 312, pi. 154, fig. 37. 

Remarks. Lang (1922 : 183) referred this species to Rhiniopora, but from 
QuenstedPs original description and figure it is possible to deduce only that the 
specimen was an encrusting cribrimorph with hyperstomial ovicells. It cannot be 
assigned with any certainty at all to Castanopora or any other genus, even though 
its horizon is recorded as Maastrichtian of Maastricht. 

(2) Reptescharella radiata d'Orbigny 

1852 Reptescharella radiata d'Orbigny, pi. 716, figs. 4-6. 

1853 Reptescharella radiata dUrbigny ; d'Orbigny, p. 468. 

Remarks. Lang placed this species in Rhiniopora. In the original description of 
Reptescharella radiata d'Orbigny (1853 : 468) referred to the encrusting habit of the 
species and to the presence of 16 costae, and the orifice was described as ovale, 
transverse '' suggesting that Ir exceeds hr in value. Further interpretation of the 
species must rest on d'Orbigny's figures (1852, pi. 716, figs. 4-6), which, however, 
are highly stylized ; no avicularia are shown, and the zooecia are closely placed 
with 16-18 costae each with 5-7 lateral costal fusions. The orifices are about twice 
as wide as high. 

Without information on the nature of the oral spines, the avicularia and other 
details, it is not possible to state with certainty that the species belongs to Castano- 
pora. The recorded horizon, Campanian and Santonian, is lower than for most 
species of Castanopora. 
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(3) Rhiniopora hispida Lang 

1916a Rhiniopora hispida Lang, pp. 96, 97. 

This species has been discussed on p. 236 under the remarks on Castanopora voigti 
sp. nov. 

(4) Reptescharipora ornata d'Orbigny 

1852 Reptescharipora ornata d'Orbigny, pi. 720, figs. 6-8. 

1853 Reptescharipora ornata d*Orbigny : d'Orbigny, p. 494, 

1854 Reptescharipora ornata d'Orbigny : d'Orbigny, p. 1098, 

Holotype. d'Orbigny Collection, No. 8012, Laboratoire de Paleontologie, 
Museum National d'Histoire naturelle, Paris. Senonian. Vendome, (Loir et Cher), 
France. 

Remarks. Lang (1916a : 94 ; 1922 : 213) placed this species in Castanopora, 
Dr. E. Buge has kindly provided me with a photograph (by Mons. P. Memin of the 
Serv. Photo. Geol. E.N.S.) of the holotype and details of its preservation. In a 
letter (8th December, 1954) he stated, “ Costules nombreuses, mais presque indis- 
cemables sur le specimen. Epines non distinctes (probablement detruites). Avicu- 
laires oraux (?) erodes, non definissables 

The recorded horizon, Senonian [Santonian] of Vendome, Loir et Cher, is again 
lower than for most species of Castanopora and it is most uncertain that the species 
belongs to that genus. 



Genus UBAGHSIA Jullien 

1826 Celepora : Goldfuss, pp. 26, 248 [partini], 

1828 Cellepora : Morren, p. 34 [partirn]. 

1832 Cellepora : Dumont, p. 360 [partini]. 

1834 Cellepora : von Kloden, pp. 264, 341 [partirn'], 

1836 Discopora : Edwards, p. 248 [partirn], 

1840 non Eschardoides : Roemer, p. 14. 

1846 Cellepora : Geinitz, p. 609 [partirn], 

1848 Cellepora : Bronn, p. 253 [partirn], 

1848 Discopora : Bronn, pp. 255, 431 [partirn], 

1849 Discopora : Bronn, p. 130 [partirn], 

1849 Cellepora \ Geinitz, p. 248 [partirn], 

1850 Escharina : d'Orbigny, p. 262 [partirn], 

?i85i Cellepora {Discopora) : von Hagenow, p. 96 [partiin], 

1851 Cellepora {Dermatopora) : von Hagenow, p. 98 [partirn], 

1851 Cellepora {Dermatopora) : Bronn & Roemer, p. 102 [partirn], 

?i852 Reptescharella d'Orbigny, pis. 604, 715-716 [partirn], 

?i852 Semiescharipora d’Orbigny, pis. 71 7-719 [partirn], 

?i852 Reptecharipora d'Orbigny, pis. 719-720 [partini], 

?i853 Reptescharella ; d'Orbigny, p. 464 [partirn], 

?i853 Semiescharipora : d'Orbigny, p. 479 [partirn], 

?i853 Reptescharipora : d^Orbigny, p, 489 [partirn], 

?i854 Semiescharipora : d'Orbigny, p. 1097 [partirn], 

?i854 Reptescharipora : d’Orbigny, p. 1098 [partirn], 

?i857 Reptescharella : Pictet, p. no [partini], 

?i857 Semiescharipora : Pictet, p. 112 [partirn]. 
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?i86o Semiescharipora : Coquand, p. 183. 

1862 Cellepora : Goldfuss, p. 24 [partini]. 

1865 Sieginopora : Ubaghs, p. 55. 

1879 Cellepora : Quenstedt, p. 303 [partini], 

1879 Semiescharipora : Ubaghs, p. 217 [partim'\. 

?i879 Lepralia : Ubaghs, p. 221 [p>artim'\, 

1881 Semiescharipora : Mourlon, p. 116 [partim'\, 

?i88i Lepralia : Mourlon, p. 119 [partiml. 

1885 Semiescharipora : Vine, pp. 116, 156 [partirn']. 

1885 Cellepora : Vine, p. 161 [partim]. 

1885 Cellepora [Dermatopora) : Vine, p. 164 [p>artim'\. 

?i885 Cellepora (Discopora) : Vine, p. 164 [partim], 

1886 Sieginopora : Jullien, pp. 612, 614 [partim — non S. irregularis d'Orbigny, Inon 

S, aculeata d^Orbigny, non S. pulchella d’Orbigny, Inon S. ornata d’Orbigny]. 

1886 Ubaghsia Jullien, pp. 610, 616 [partim — U, reticulata only]. 

1887 Cribrilina : Marsson, pp. 96, 109 [partim'\. 

1889 Semiesharipora : Ubaghs, p. 52. 

19006 Cribrilina : Canu, p. 445 [partim]. 

19006 Cribrilina (Costula) : Canu, p. 450. 

19006 Sieginopora [Ubaghsia) : Canu, p. 455 [partim — S. (Ubaghsia) reticulata only]. 

19006 Semiescharipora : Canu, p. 457 [partim]. 

19006 Reptescharipora : Canu, p. 457 [partim]. 

1910 Cribrilina : Canu, p. 63 [partiml. 

1916a Ubaghsia : Lang, 93, 99. 

1916a Batrachopora Lang, pp. loi, no [partim — ?R. ovalis (d'Orbigny), IB. convexa 
(d'Orbigny), ?[R.] signata (von Hagenow), non B. royanensis Lang]. 

? 1 91 6a Cellepora (Discopora) : Lang, p. in. 

1919c Batrachopora : Lang, p. 105. 

igigd Batrachopora : Lang, pp. 192, 197, 199, 203, 208, 217, 223 [partim — ?R. ovalis 
(d'Orbigny), IB. convexa (d'Orbigny), ?[R.] signata (von Hagenow), non B. royan- 
ensis Lang]. 

?i9i9<i Cellepora (Discopora) : Lang, p. 205. 

1920 Sieginopora : Canu & Bassler, p. 282, fig. 81 S. 

1921 Batrachopora : Lang, pp. Ivii, xc, xci [partim]. 

1921 Ubaghsia : Lang, pp. Ixvi, xc, xci, xciii. 

1922 Ubaghsia : Lang, p. 225. 

1922 Batrachopora : Lang, p.357 [partim — IB. ovalis (d’Orbigny), }B. convexa (d’Orbigny), 
?[R.] signata (von Hagenow), non B. royanensis Lang]. 

1925 Cribrilina : Levinsen, p. 375 [partim — C. brachiata only]. 

19256 non Batrachopora : Voigt, pp. 99, 103. 

1925c 7 Batrachopora : Voigt, p. 175. 

1927 Cribrilina : Voigt, p. 102 [partim]. 

1927 Ubaghsia : Canu & Bassler, p. 41. 

1927 Batrachopora : Canu & Bassler, p. 55. 

1929 Sieginopora : Canu & Bassler, p. 243 [partim — 5 . ocellata only]. 

1929 Ubaghsia : Canu & Bassler, p. 244. 

1929 Batrachopora : Lang, p. 439. 

1929 Ubaghsia : Lang, p. 439. 

1930 Ubaghsia : Voigt, pp. 513, 515, 538, 561. 

1930 Batrachopora : Voigt, pp. 515, 561 [partim — non B. ultima Voigt]. 

1935 Batrachopora : Bassler, pp. 31, 55. 

^935 Ubaghsia : Bassler, pp. 31, 222. 

1939 non Batrachopora : Voigt, p. 93. 

?I940 Cribrilina : Gillard, p. 15 [partim]. 
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1949 non Batrachopora [Escharoides] : Voigt, pp. 41, 43. 

1953 Batrachopora : Bassler, p. G192. 

1953 Ubaghsia : Bassler, p. G193. 

Type species. Steginopora reticulata Ubaghs, 1865 : 55. Maastrichtian. Ober 
Bryozoenschichte (horizon / of Ubaghs). Valkenburg (Fauquemont), east of 
Maastricht, or Geulem, north-east of Maastricht, Holland. 

Emended diagnosis. Pelmatoporinae with relatively large zooecia ; branched 
or unbranched distal oral spines ; proximal and distal oral shields present, the latter 
may be less developed ; the former composed of paired, large, proximal-lateral oral 
avicularia, raised on stout stalks, united above the secondary orifice and often fused 
on their distal sides with the distal-lateral oral spines, the distal oral shield less 
prominent, formed by the enlarged, sometimes branched, often fused, distal oral 
spines and the upgrowth of secondary calcareous tissue on the rim of the secondary 
orifice ; apertural bar not involved in the proximal oral shield ; each costa with 
two or more pelmata ; secondary tissue forming a tertiary front wall, those of 
adjacent zooecia usually united (the tertiary front wall is frequently destroyed 
during fossilization) ; interzooecial avicularia may occur. 

Remarks. Ubaghsia Jullien and Batrachopora Lang were regarded by Lang as 
distinct genera which he placed in separate subfamihes of the Pelmatoporidae, the 
former in the Castanoporinae (1922 : 154) and the latter in the Pelmatoporinae 
(1922 : 235). The two subfamilies are here merged : see remarks on the subfamily 
Pelmatoporinae. 

Neither pelmata nor pelmatidia were indicated in the original figures or descrip- 
tions of Ubaghsia given by Ubaghs (1865) and Jullien (1886), but other characters, 
which were clearly shown, are very closely comparable with those of Batrachopora 
Lang. 

The diagnoses of Ubaghsia and Batrachopora given by Lang (1916^^ : 93, loi) and 
later shghtly modified (1922 : 225, 358) show that he distinguished between the 
genera on the basis that the former possessed pelmatidia and branched distal oral 
spines, while the latter had pelmata and unbranched distal oral spines. The 
distinction between pelmata and pelmatidia is not a valid one, nor should the 
branching of oral spines be considered of generic importance. Further, it is very 
doubtful whether Ubaghsia reticulata has branched spines (cf. Jullien, 1886, pi. 18, 
fig. 4 ; and Voigt, 1930, pi. 31, fig. 19). Thus Ubaghsia and Batrachopora are 
synonymous, as Voigt (1930 : 515) has already suggested might be the case. 

In the present revision, all the available material, previously assigned to Ubaghsia 
and Batrachopora, has been re-examined, and two new species of Ubaghsia are 
described. 

Where specimens have been available, the species have been distinguished on 
general zooecial and avicularian characters rather than on the form of the oral 
shields which are mainly of generic significance. The form of the proximal oral 
shield is very often much modified by wear, but the original presence or absence of 
this large secondary structure can usually be determined even in well-worn specimens. 

Lang (1922 : 358), in his remarks on Batrachopora, was concerned principally with 
the evolutionary relationships of the species which he recognized as belonging to 
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the genus. Several of these species, and others later assigned to Batrachopora by 
Voigt, are of very uncertain systematic position (see p. 264) ; they are not accepted 
here as species of Ubaghsia, 

JuUien (1886 : 614, pis. 17-20) described and figured several species which he 
assigned to Steginopora d'Orbigny, and erected the genus Ubaghsia to include 
Steginopora reticulata Ubaghs and a new species, Ubaghsia arcifera, Lang (1916a : 99, 
100 ; 1922 : 225) regarded all these species as belonging to Ubaghsia, with the 
exception of C 7 . arcifera which he placed in Phrynopora (Lang, 1916a : 97, 98 ; 
1922 : 201). If the species of imcertain systematic position, previously assigned to 
Batrachopora, are excluded from Ubaghsia, and if JuUien's species are taken into 
account, much of Lang's suggested evolution of the genera must also be questioned. 

It is possible that Ubaghsia JuUien is synonymous with Disteginopora d'Orbigny 
and Steginopora d'Orbigny, which apparently differ from one another only in their 
zoarial growth-habit. The tertiary front waU of Ubaghsia ocellata and U. demorgani 
appears to be somewhat similar to that found in Steginopora ornata d'Orbigny and 
Disteginopora horrida d'Orbigny. However, it is difficult to interpret species from 
d'Orbigny's stylized figures and inadequate descriptions. UntU the holot3q>es, or 
new topotype material, of d'Orbigny's species can be examined it is better to retain 
Ubaghsia JuUien as a separate genus. 

Strati GRAPHICAL distribution. Senonian, zones of Af. cor-anguinum, G, [A!\ 
quadrata, B, mucronata and Maastrichtian. 



Key to the Species of UBAGHSIA Jullien 

(I) Ubaghsia with orifice much smaller than the frontal shield. 

(A) Oral spines unbranched. 

(1) Avicularia of one kind only — a large oral pair. 

(a) 8-10 costae, each with 3 lateral costal fusions, Lz = 0*70 to o*8o mm., 

Iz = 0*50 to 0*57 mm., oral avicularia fused above secondary orifice 
to give a complete proximal oral shield. . i. 17. ranunculus (Lang) 

(b) 18-22 costae ; proximal oral shield apparently incomplete ; frontal 

shield distinctly pointed proximally . . . 2. 17. aurita (Lang) 

(2) Avicularia of two kinds : (a) a large oral pair, (b) an interzooecial or vicarious, 

paired or unpaired, small form. 

{a) Shape of orifice variable : wider than high or of equal height and width. 

(i) Zooecia larger, 9—10 costae, each with 2 lateral costal fusions ; 

interzooecial avicularia small, rounded, unpaired .3. 17. gasteri sp. nov. 

(ii) Zooecia shorter, 7-10 costae, each with 2, more often 3, lateral costal 

fusions ; interzooecial avicularia larger, pointed . 4. U* langi sp. nov. 

(6) Orifice always wider than high. 

(i) 7 costae, each with 2, occasionally 3, lateral costal fusions ; zooecia 

over 1*00 mm. long . . . . . . 5. 17. crassa (Lang) 

(ii) 10—14 costae, each with 3 or 4 lateral costal fusions. 

(a) Zooecia over i • 00 mm. long . . . . 6. 17. coaxans (Lang) 

(jS) Zooecia about o • 73 mm. long . . 7. 17. perforata (Marsson) 

(B) Oral spines branched. 

(i) Distal oral spines bifurcate only ; tertiary front wall with regular lacunae 
and a longitudinal, narrow, median depression proximal to each orifice 

8. 17. ocellata (Jullien) 

16 
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(2) Distal oral spines each with 3-6 branches. 

(a) Orifice often as wide as high ; tertiary front wall thick and very irregular 

9. 17 . meudonensis (Jullien) 

(b) Orifice wider than high ; transversely elongate-oval or oblong ; tertiary 

front wall thin, with regularly arranged lacunae and a longitudinal, 
narrow, median depression proximal to each secondary orifice 

10. 17 . demorgani (Jullien) 

(II) Ubaghsia with orifice nearly as large as, or larger than the frontal shield. 

(A) Orifice wider than high (hr = o • 20 to o • 25 mm., Ir = o • 26 to o • 35 mm.) ; distal 

oral spines unbranched, often fused together at base .11. 17 . reticulata (Ubaghs) 

(B) Orifice very large, of equal height and width (hr = o *40 to o -42 mm., Ir = 0*40 

to 0*45 mm.) ....... 12. t 7 . orna^a (Goldfuss) 

The following species, previously assigned to Batrachopora Lang, are of uncertain 
systematic position, and are therefore omitted from the above key. They are 
discussed on pp. 264-266. 

(1) Cellepora (Discopora) signata von Hagenow. 

(2) Semiescharipora ovalis d'Orbigny. 

(3) Reptescharipora convexa d'Orbigny. 

(4) Batrachopora royanensis Lang. 

(5) Batrachopora ultima Voigt. 

(6) Escharoides peltata Roemer. 

I. Ubaghsia ranunculus (Lang) 

(PI. 20, fig. 2 ; Text-fig. 117) 

1916a Batrachopora ranunculus Lang, pp. no, in. 

1919^^ Batrachopora ranunculus Lang : Lang, pp. 203, 206, 208, 219, 221, text-figs. 33 - 35 , 81. 

1921 Batrachopora ranunculus Lang : Lang, pp. Ivii, xci. 

1922 Batrachopora ranunculus Lang : Lang, p. 362, pi. 8, fig. i ; text-fig. 114. 

1935 Batrachopora ranunculus Lang : Bassler, p. 55. 

1953 Batrachopora ranunculus Lang : Bassler, p. G192, text-fig. 144, 14. 

Holotype. D. 23388. Small zoarial fragment encrusting part of a Cidaris plate. 
Labelled Batrachopora ranunculus Lang. Upper Senonian, Riigen '' — probably 
boreal Maastrichtian. Agnes Laur Collection. 

Emended diagnosis. Ubaghsia with zooecia 070 to 0*85 mm. long, 0*50 to 
0-57 mm. wide ; secondary orifice wider than high (hr = 0*13 to 0*15 mm., Ir 
= 0*20 mm.), much smaller than the frontal shield ; costae 8-10, each with 3 lateral 
costal fusions and pelmata ; avicularia of one kind only, a relatively large lateral 
oral pair fused above the secondary orifice to form a prominent proximal shield. 

Description. Zoarium encrusting, unilaminar. Zooecia broadly oval. Second- 
ary orifice wider than high, much smaller than the frontal shield, distally rounded, 
sides and proximal margin straight ; distal oral shield indistinct ; proximal oral 
shield prominent, formed by the paired, large, lateral oral avicularia which are 
raised on stout stalks and connected above the orifice by a bar of calcareous tissue. 
Oral spines probably 4, the distal pair are somewhat enlarged, but not lengthened, 
and are immersed in the secondary tissue accumulated on the distal rim of the 
orifice. The distal-lateral pair of oral spines are very probably fused on to the 
distal sides of the lateral oral avicularia and thus form part of the proximal oral 
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shield. Frontal shield flat, except at the margins, broadly oval. Costae 8-10, fairly 
narrow, slightly tapering inwards. Near the outer end of each costa is a 'pelma, 
proximally to this the costa slopes down steeply to meet the gymnocyst ; inwards 
from this pelma each costa is level and carries two smaller pelmata. Other pelmata 
or pelmatidia have not been seen. Somewhat arcuate lateral costal fusions arise at 
the levels of the pelmata producing fairly regular, somewhat elongate intercostal 
spaces. Apertural bar not markedly thickened, but generally wider than the largest 
costae, flat and straight, with at least two large primary pelmata near either end. 




0 0*5 l•Omm. 

1 f I _ I i ll — 1 _ j t 1 

Fig. 1 17. Ubaghsta ranunculus {La,ng), D.2^^8S. Holotype. Adult zooecium with 

complete proximal oral shield. 

Gymnocyst smooth, well-exposed proximally to the frontal shield, but often obscured 
laterally by interzooecial secondary tissue which is fairly abundant, in places filling 
the interzooecial valleys and containing irregularly oval lacunae. Tertiary front wall 
not seen, very probably never formed. 

Avicularia apparently of one kind only, a large, prominent, lateral oral pair 
occurring one on either side of, and very close to, the proximal-lateral margins of 
the secondary orifice. They are raised on stout, much thickened stalks and are 
joined above the orifice by a bar of calcareous tissue forming a complete proximal 
oral shield. Interzooecial avicularia not seen, very probably absent. Ovicells not 
seen. 

Measurements. Zooecia Lz = 070 to 0-85 mm. 

Iz = 0*50 to 0*57 mm. 
hr = 0-13 to 0-15 mm. 

Ir = 0‘20 mm. 
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Remarks. Only one specimen, D.23388, is available. Lang (1922 : 364) has 
stated that " occasional, sporadically-distributed aviculoecia [avicularia] appear in 
the interoecial [interzooecial] secondary tissue but they have not been seen. He 
probably interpreted oval lacunae as avicularia. Nor have quaternary pelma- 
tidia '' been observed. Lang suggested that this species might have been derived 
from a form resembling Ubaghsia perforata (Marsson), but this is very uncertain. 

Stratigraphical distribution. Probably Maastrichtian. 

Specimen. D.23388. Holotype — see above. 

2. Ubaghsia aurita (Lang) 

(PI. 20, fig. 3) 

1916a Batrachopora aurita Lang, p. iii. 

I9i9<i Batrachopora aurita Lang : Lang, pp. 205, 206. 

1922 Batrachopora aurita Lang : Lang, p. 376, text-fig. 119. 

Emended diagnosis. Ubaghsia with zooecia more than twice as long as wide 
[according to Lang, Lz = about i-io mm., Iz = about 0*49 mm.] ; secondary orifice 
wider than high or of equal height and width, much smaller than the frontal shield ; 
oral spines probably 4 ; frontal shield distinctly pointed proximally ; costae very 
numerous, 18-22 ; avicularia apparently of one kind only, a large lateral oral pair. 

Description. [Based on a photograph of the holotype.] Zoarium unilaminar, 
encrusting [according to Lang]. Zooecia fairly closely placed, noticeably elongate. 
Secondary orifice wider than high, or of equal height and width, rounded distally 
with straight sides which tend to converge somewhat proximally, and a straight 
proximal margin. Oral sfiines probably 4. It is possible to distinguish, from the 
photograph, a distal pair of thickened, but not lengthened, oral spines ; distal- 
lateral oral spines, if present, are probably fused on to the distal sides of the lateral 
oral avicularia, forming, with these, the proximal oral shield. Distal oral shield 
indistinct. Frontal shield tapered proximally. Costae very numerous, 18-22, 
closely placed. Number of pelmata and lateral costal fusions not determinable. 
Apertural bar apparently fairly wide, straight, with at least two large pelmata, one 
at each end. Gymnocyst exposed proximally to the frontal shield, apparently not 
obscured by interzooecial secondary tissue, 

Avicularia apparently of one kind only, a prominent, large, lateral oral pair. It 
cannot be determined, from the photograph, whether or not the lateral oral avicularia 
unite above the orifice to produce a complete proximal oral shield. Ovicells not seen. 

Measurements. [According to Lang, 1922 : 376.] 

Zooecia Lz = About i*io mm. 
lz = About 0*49 mm. 

Remarks. On the evidence obtainable from the photograph of the specimen (in 
Mons. F. Canu's Collection) Lang placed it as a species of Batrachopora [=Ubaghsia.], 
This is apparently correct, judging from the general form of the secondary orifice 
and its proximal shield. The figure given by Lang (1922 : 375, text-fig. 119) is, 
however, largely h}q)othetical. The photograph is not sufficiently clear to show the 



CRETACEOUS CRIBRIMORPH POLYZOA (PELM ATOPORIN AE) 245 

precise shape of the oral avicularia, and certainly not clear enough to allow any 
accurate assessment of the number of pelmata or lateral costal fusions. 

If the specimen is correctly placed as a species of Ubaghsia it is clearly distinguish- 
able from other species of the genus by its unusually high number of costae, 18-22, 
and its single kind of avicularia. 

Stratigraphical distribution. Maastrichtian. 

Specimen. Only a photograph of the holotype in the F. Canu Collection. Royan, 
south of Rochefort, Charente-Inferieure, France. 

3. Ubaghsia gasteri^ sp. nov. 

(PI. 20, figs. 4, 7 ; Text-figs. 118-120) 

Holotype. D.40546. Unattached zoarial fragment. Senonian, lower part of 
zone of G, [A,] quadrata. Pit 21 of Gaster, northernmost of two pits on Patching 
Hill, Patching, Sussex. 

Paratypes. D.40547. Unattached zoarial fragment. Horizon, locality and 
collection as for the holotype. 

D.40548. Unattached zoarial fragment. Senonian, lower part of zone of G. [A,] 
quadrata. Pit 15^1 of Gaster, small pit by roadside, south-east of Salvington Wind- 
mill, north-west of large pit (No. 15 of Gaster), and south of Pit 14 of Gaster, 
Salvington, Sussex. 

Diagnosis. Ubaghsia with closely placed zooecia (Lz = o*8o to 0*03 mm., 
Iz = 0*50 to 0*63 mm.) ; secondary orifice relatively large (hr = 0-19 to o 25 mm., 
Ir = 0*20 to 0*25 mm.), of variable shape, usually a little wider than high or of 
equal height and width, but occasionally a little higher than wide, smaller than the 
frontal shield ; distal oral shield present, proximal oral shield prominent ; oral 
spines 4 ; frontal shield flat, not descending steeply to meet the gymnocyst ; costae 
9 or 10 (very occasionally more), each with two lateral costal fusions and pelmata ; 
interzooecial secondary tissue abundant ; avicularia of two kinds : (a) a large, 
prominent, proximal-lateral oral pair, (6) an occasional small, rounded, interzooecial 
form. 

Description. Zoarium probably encrusting (but all specimens fragmentary and 
now unattached), unilaminar. Zooecia broadly oval, closely placed. Secondary 
orifice large, but much smaller than the frontal shield, usually a little wider than 
high, or of equal height and width, but occasionally slightly higher than wide. The 
shape of the orifice varies from almost square to rounded distally, with straight sides 
and a straight proximal margin. Proximal-lateral constrictions are visible in some 
orifices, particularly those with worn rims. Distal oral shield formed by the distal 
oral spines and secondary tissue ; proximal oral shield very prominent, formed 
mainly by the proximal-lateral oral avicularia with the distal-lateral pair of oral 
spines apparently fused on to the distal sides of the avicularia. Oral spines 4, 
enlarged, thickened, partly embedded in secondary tissue, hollow and cyhndrical, 
arranged as a distal and a distal-lateral pair— the latter may be fused on to the distal 
sides of the lateral oral avicularia. Frontal shield flat : the edges may be partly 



^ After C. T. A. Gaster. 
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Figs. 118-120. U baghsia gasteri sp. nov. 

(118) D.40548. Paratype. Adult zooecium with worn, but very prominent, proxi- 
mal-lateral oral avicularia fused to distal-lateral pair of oral spines. A small oval 
avicularium of type b occurs near the right edge of the frontal shield. 

(119) D. 40546. Holotype. (a) Worn orifice of adult zooecium with proximal- 
lateral constrictions in the primary orifice. (6) Orifice of adult zooecium showing 
the square form produced by proximal oral shield, (c, d, e) Proximal, inner and outer 
views respectively of one side of a broken proximal oral shield showing the proximal- 
lateral oral avicularia fused with the distal -lateral oral spines. 

(120) D. 40546. Holotype. Orifice of adult zooecium with worn proximal-lateral 
oral avicularia and worn oral spines. 
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concealed by expansions of the interzooecial secondary tissue. Costae 9 or 10, very 
occasionally 13, tapering inwards, wide at their outer ends, where they descend 
sUghtly to meet the gymnocyst. Each costa carries a large, prominently rimmed 
pelma near its outer end and one, occasionally two, other pelmata nearer to the inner 
end. Lateral costal fusions arise at the levels of the pelmata, producing irregular 
intercostal spaces. Apertural bar straight, thickened, particularly at each end, and 
bearing two large pelmata and a pair of smaller pelmata between them nearer to the 
mid-line, which may be slightly furrowed. Gymnocyst almost entirely concealed by 
the close placing of the zooecia, which may result in the frontal shields of adjacent 
zooecia appearing contiguous, and by abundant interzooecial secondary tissue which 
generally fills the interzooecial valleys and in places expands on to the frontal shields. 
The interzooecial secondary tissue is marked by slight, irregular ridges surrounding 
shallow lacunae, 

Avicularia of two kinds : {a) a very prominent proximal-lateral form, well raised 
on stout stalks with secondarily thickened walls, paired, one on each side of, and 
very close to, the orifice, {b) an occasional, interzooecial form which is very small, 
and distally pointed and directed. Avicularia of type {a) probably did not unite 
above the secondary orifice to form a complete proximal oral shield. Each of the 
lateral oral avicularia may be fused on its distal side to one of the distal-lateral pair 
of oral spines. Ovicells not seen. 

Measurements. Zooecia Lz = o*8o to 0*93 mm. 

Iz = 0-50 to 0-63 mm. 
hr = 0-19 to 0*25 mm. 

Ir = 0-20 to 0-25 mm. 

Avicularia Not measurable. 

Remarks. U. gasteri is distinguished from other species of Ubaghsia by the close 
placing of its zooecia, the four thickened, often visibly separate, oral spines and the 
form of the frontal shield which does not descend steeply at the edges. The zoarial 
fragments were probably encrusting, but the specimens are broken and no longer 
attached. Two worn avicularia of type (i) are present in D. 40548. 

Strati GRAPHICAL distribution. Senonian, zone of G, [A.] quadrata. 

Specimens. D.40546, holotype and D.40547-48, two paratypes — see above. 

4. Ubaghsia langi^ sp. nov. 

(PI. 21, figs. 4, 5 : Text-figs. 121-123) 

Holotype. N.C.M.247.956 (4/1). Incomplete zoarium encrusting a test of 
Conulus albogalerus, Senonian, zone of M. cor-anguinum. Northfleet, Kent. 
A. W. Rowe Collection. 

Diagnosis. Ubaghsia with closely placed zooecia (Lz = 073 to o»8o mm., 
lz = 0-50 to o-6o mm.) ; secondary orifice fairly large, wider than high or of equal 
height and width, smaller than the frontal shield ; oral spines 4, much thickened and 
enlarged ; frontal shield flat, very steeply descending at the outer edges ; costae 

^ After W. D. Lang. 
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Figs. 121-123. Ubaghsia langi now. N.C.M.247.956 (4/1). 

(121) Holotype. Adult zooecium and part of a proximally adjacent zooecium : 
a, proximaHateral oral avicularia forming proximal oral shield ; ia, interzooecial 
avicularia ; 05, distal oral spines. 

(122) Young zooecium ; the rim of the secondary orifice is damaged. 

(123) Three interzooecial avicularia. 
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7“io ; lateral costal fusions 2 or 3 ; avicularia of two kinds : {a) a prominent, large, 
proximal-lateral oral pair, very close to the orifice, raised on stout stalks and united 
above the orifice to produce a strong proximal shield, {b) a prominent, frequent, 
distally pointed and directed, interzooecial form. 

Description. Zoarium unilaminar, encrusting. Adult zooecia broadly oval, 
closely spaced. Secondary orifice wider than high, its form obscured by the proximal 
and distal oral shields. The rim of the secondary orifice is much thickened by 
secondary tissue which incorporates the much enlarged oral spines. The orifice is 
rounded distally with straight sides and a straight proximal margin. Oral spines in 
two pairs, much enlarged and thickened. Distal oral shield formed by the pair of 
distal oral spines and secondary tissue. Proximal oral shield very prominent, 
produced by the upgrowth and median fusion above the orifice of the very large 
lateral oral avicularia, often fused with the distal-lateral pair of oral spines. Occa- 
sionally the proximal shield may be enlarged by the additional incorporation of an 
enlarged interzooecial avicularium {ia. in Text-fig. 121). Frontal shield flat within 
the outermost lateral costal fusions, but outwards from them the costae descend very 
steeply to meet the obscured gymnocyst. Costae 7-10, stout, each with a very 
prominent pelma nearer the outer end, and, towards the inner end, one, or often two, 
smaller pelmata. Lateral costal fusions arise at the levels of the pelmata producing 
very irregular intercostal spaces in the wide median area. Apertural bar prominent, 
straight, with a pelma near each of the outer ends and another pelma near the 
mid-line. Gymnocyst obscured by fairly abundant interzooecial secondary tissue 
which almost fills the interzooecial valleys and contains irregular shallow lacunae. 
The secondary tissue forms a tertiary front wall which connects the proximal and 
distal oral shields of the zooecia, and often encroaches on to the edges of the frontal 
shields or stands up above their general level as a ridge. 

Avicularia of two kinds : {a) a very large, thickened, heavily calcified lateral oral 
pair, raised on stout stalks, very close to, and one on either side of, the orifice. 
These unite above the orifice to produce the very prominent proximal oral shield ; 
{b) an interzooecial form, fairly prominent, frequent, unpaired, distally pointed and 
directed, lacking a transverse bar, but laterally constricted, producing a semicircular 
proximal portion and a triangular rostrum. Secondary thickening of avicularia of 
type {b) is variable. Ovicells not seen. 

Young zooecia small. Orifice of equal height and width. Oral spines 4, thickened, 
the distal pair not so enlarged as the distal-lateral pair. Frontal shield very well 
arched but flat on top. Costae 9 or 10, not so closely placed as in the adult zooecia, 
each with a very large, prominent, pelma, and, inwards from this, one, occasionally 
two, pelmatidia. The pelmata form a conspicuous ring round the flat median area. 
Outwards from them the costae descend very steeply to meet the gymnocyst. 
Lateral costal fusions occur at the levels of the pelmata and pelmatidia, producing 
very irregular intercostal spaces. Apertural bar thickened, prominent, relatively 
straight, with two pelmata near the mid-line. Gymnocyst smooth ; widely exposed, 
especially proximally to the frontal shield. There is some interzooecial secondary 
tissue but this does not fill, or extend from, the interzooecial valleys as in the adult 
stages. Avicularia of two kinds : {a) a lateral oral pair, raised on stout stalks, and 
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apparently not uniting to form a complete proximal oral shield ; (6) an occasional, 
sporadic, unpaired, rounded, small, interzooecial form. 

Measurements. Adult zooecia Lz = 073 to o*8o mm. 

Iz = 0-50 to o*6o mm. 
hr = 0*20 mm. 

Ir — 0-20 to 0*23 mm. 

Avicularia of type (a) Lz = o*20 mm. 

lz = o-ii mm. 

Young zooecia Lz = 0*53 to 0*62 mm. 

lz — 0-30 to 0*32 mm. 
hr = 0*12 mm. 

Ir = 0*12 mm. 

Remarks. Ubaghsia langi is distinguished from U, gasteri particularly by its 
more numerous, larger, distally pointed, interzooecial avicularia, and by its smaller 
size and generally fewer costae. The holotype encrusts a test of Conulus albogalerus 
from the Senonian, zone of M, cor-anguinum. On the base of the same echinoid is a 
well-preserved zoarial fragment of Lagynopora horsleyensis Lang, N.C.M.247.956 
(4/2), a species recorded previously from the higher M, cor-anguinum Chalk. 
Ubaghsia langi is, as yet, the earliest known Ubaghsia, It does not have the features 
which Lang (1922 : 395) regarded as '' primitive ” for the genus, i.e., a large number 
of costae and a small size compared with the Maastrichtian species. 

Stratigraphical distribution. Senonian, higher part of zone of M, cor- 
anguinum. 

Material. N.C.M.247.956 (4/1). Holotype — see above. 

5. Ubaghsia crassa (Lang) 

(PI. 20, fig. 5 ; PI. 21, fig. 7 ; Text-fig. 124) 

1916a Batrachopora crassa Lang, pp. no, in. 

1919^^ Batrachopora crassa Lang : Lang, pp. 206, 208, 217, 219, 221, text-fig. 83. 

1922 Batrachopora crassa Lang : Lang, p. 365, pi. 8, fig. 3 ; text-fig. 116. 

19256 Batrachopora crassa Lang : Voigt, p. 104. 

1930 Batrachopora crassa Lang : Voigt, p. 551. 

Holotype. D. 16674. Poorly preserved zoarial fragment encrusting a cheilo- 
stome polyzoan ; only one worn zooecium is complete, in all others the frontal shield 
is destroyed. Labelled by Lang '' Batrachopora crassa. Senonian, zone of B, 
mucronata, Riigen — probably Maastrichtian. Agnes Laur Collection. 

Emended diagnosis. Ubaghsia with fairly closely placed large zooecia (Lz = i*oo 
to i‘i2 mm., lz = 0*66 to 0*82 mm.) ; secondary orifice relatively large, wider than 
high (hr = 0-22 to 0*26 mm., Ir = 0*28 to 0*30 mm.), smaller than the frontal shield ; 
oral spines at least 4 ; frontal shield flat, descending at the outer edges ; costae 7, 
each with 2 (very occasionally 3) lateral costal fusions and pelmata ; interzooecial 
secondary tissue fairly abundant ; avicularia of two kinds : (a) a large lateral oral 
pair, (6) an occasional, small, sporadic, interzooecial form. 
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Description. Zoarium encrusting, unilaminar. Zooecia broadly oval, less 
closely placed than in U. gasteri. Secondary orifice large, but smaller than the frontal 
shield, wider than high, shape variable from square or oblong to rounded distally 
with straight sides and a straight proximal margin. Oral spines probably at least 4, 
thickened but not lengthened, a distal pair visible in the rim of secondary tissue and 
a distal-lateral pair apparently fused on to the distal sides of the lateral oral avicularia. 
Distal oral shield indistinct. Proximal oral shield formed by the distal-lateral oral 




Fig. 124. Uhaghsia crassa {lading), T>. 16674. Holotype. Very worn adult zooecium — 
the only complete zooecium in the holot3rpe zoarial fragment. 



spines fused with the lateral oral avicularia which probably united above the 
orifice. Frontal shield occasionally somewhat arched, but commonly flat over 
most of its width, descending steeply at the outer edges. Costae of unusually 
constant number, 7, each with 2 (very occasionally 3) stout lateral costal fusions 
arising at the levels of large, prominent pelmata, A distinct ridge surrounds 
the pelmata and is apparently continuous on the upper surface of each costa 
between the pelmata. Pelmatidia may occur irregularly very close to the mid-hne. 
Apertural har broad, straight, with the outer ends bent distally, widening near 
the mid-line, with a straight median furrow and bearing two very large, elongate 
pelmata. Gymnocyst smooth, partly concealed by fairly abundant, irregularly 
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distributed interzooecial secondary tissue, which may in places expand on to the 
edges of the frontal shields. Irregular, shallow lacunae occur in the interzooecial 
tissue. 

Avicularia of two kinds : {a) a very prominent, large lateral oral pair, well raised 
on stout stalks, with secondarily thickened walls, occurring very close to, and one 
on either side of, the orifice ; {b) an occasional, small, sporadic, interzooecial form. 
Avicularia of type (a) probably united above the orifice to produce a complete 
proximal oral shield. Ovicells not seen. 

Measurements. Zooecia Lz = i-oo to i-i2 mm. 

Iz = 0*66 to 0-82 mm. 
hr = 0*22 to 0*26 mm. 

Ir = 0*28 to 0*30 mm. 

Avicularia Not measurable. 

Remarks. Lang (1922 : 368) based his description of Batrachopora crassa on the 
holotype, D. 16674, the only specimen available. Unfortunately, it is badly damaged 
and worn, the details of the pelmata, oral spines and avicularia being particularly 
uncertain. The dimensions of its only complete zooecium are : Lz = i*io mm., 
lz = 0*75 mm., hr = 0*22 mm., Ir = 0*30 mm. There are 7 costae, each with at 
least two pelmata and lateral costal fusions. These characters compare very closely 
with those found in N.C.M.76.937 (30), which is a better preserved zoarial fragment 
encrusting a piece of echinoid test. 

He suggested that interzooecial secondary tissue is scanty and the gymnocyst 
widely exposed. This opinion was based on the very worn holotype where most of 
the frontal shields and much of the interzooecial tissue have been destroyed. 
N.C.M.76.937 (30), however, has fairly plentiful interzooecial secondary tissue. 
Avicularia are of two kinds, the oral pair being large and prominent, not, as Lang 
has stated, '' apparently confined to a comparatively small, somewhat raised, 
apertural [oral] pair 

N.C.M.76.937 (30) from the B, mucronata Chalk of Catton, Norfolk, extends the 
downward range of Ubaghsia crassa from the Rugen horizon. 

Stratigraphical distribution. Probably Maastrichtian, and Senonian, zone of 
B, mucronata. 

Specimen. D. 16674. Holotype — see above. 

Other material. N.C.M.76.937 (30). Zoarial fragment encrusting a piece of 
echinoid test. Senonian, zone of B. mucronata. Catton, near Norwich, Norfolk. 
R. M. Brydone Collection. 



6. Ubaghsia coaxans (Lang) 

(PI. 20, fig. 6 ; PI. 21, fig. 6 ; Text-fig. 125) 

1916a Batrachopora coaxans Lang, p. iii. 

jgigd Batrachopora coaxans Lang : Lang, pp. 206, 208, 221, text-fig. 84. 
1922 Batrachopora coaxans Lang : Lang, p. 377, pl. 8, fig. 5 ; text-fig. 120. 

1930 Batrachopora coaxans Lang : Voigt, p. 551. 
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Holotype. D. 14209. Fragment of zoarium, now unattached, with two com- 
plete zooecia. Labelled by Lang Batrachopora coaxans. Upper Senonian, Riigen 
— probably Maastrichtian. Agnes Laur Collection. 

Emended diagnosis. Ubaghsia with zooecia 1*07 to 1*15 mm. long, 078 to 
0*83 mm. wide, secondary orifice wider than high (hr = 0*25 to 0-26 mm., Ir = 0*31 
to 0*35 mm.) ; costae 11-14, each with 3 or 4 lateral costal fusions and pelmata ; 
avicularia apparently of two kinds : (a) a large lateral oral pair, (&) a somewhat 
smaller, occasional, unpaired interzooecial form. 




O 

L 



0.5 

I 






Fig. 125. Ubaghsia coaxans (Lang), D. 14209. Holotype. Adult zooecium with broken 

proximal oral shield. 



Description. Zoarium unilaminar, now unattached but probably encrusting. 
Zooecia very broadly oval. Secondary orifice wider than high, much smaller than 
the frontal shield, rounded distally, sides and proximal margin straight. Distal oral 
shield indistinct. Proximal oral shield formed by the paired, large lateral oral 
avicularia which possibly united above the orifice. Oral spines probably at least 4 ; 
a distal pair of thickened and slightly enlarged, but not markedly lengthened, oral 
spines is almost completely immersed in the secondary tissue of the rim of the orifice, 
and a distal lateral pair probably fused on to the distal sides of the lateral oral 
avicularia, thus forming part of the proximal oral shield. Frontal shield wide, 
flat except at the margins. Costae 11-14, narrow. Near the outer end of each 
costa is a relatively small pelma, outwards from this each costa slopes down more 
steeply to meet the gymnocyst ; inwards from this pelma each costa is level and 
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carries another two, more commonly three, smaller pelmata. Lateral costal fusions 3 
or 4 (corresponding in number to the pelmata), narrow, those at the level of the 
outermost pelmata arcuate. Intercostal spaces regularly arranged. Apertural bar 
wide, flat, straight, with 3 or 4 small pelmata. Gymnocyst smooth, well exposed, 
particularly proximally to the frontal shield, not obscured by interzooecial secondary 
tissue which is absent or only slightly developed. 

Avicularia apparently of two kinds : [a) a large, prominent, lateral, oral pair with 
much thickened walls, (6) a somewhat smaller, occasional, unpaired, sporadic, 
rounded interzooecial form. Avicularia of type [a] were raised to some extent on 
thickened, stout stalks, and possibly fused above the orifice, but in the available 
material they are all worn down to the level of the secondary orifice. Ovicells not 
seen. 

Measurements. Zooecia Lz = 1*07 to 1*15 mm. 

Iz = 078 to 0*83 mm. 
hr = 0-25 to 0-26 mm. 

Ir = 0*31 to 0*35 mm. 

Remarks. Ubaghsia coaxans is clearly distinguished by its numerous costae, 
pelmata and lateral costal fusions, and its dimensions. It is not possible to decide, 
on the available evidence, whether or not the oral avicularia united above the orifice. 

Stratigraphical distribution. Specimens labelled Upper Senonian, Rugen 
but probably boreal Maastrichtian. 

Specimens. D. 14209. Holotype — see above. 

D.15041. Paratype. Zoarial fragment, now unattached. Labelled by Lang 
'' Batrachopora coaxans ”, Horizon, locality and collection as for the 
holotype. 

7. Ubaghsia perforata (Marsson) 

1887 Cribrilina perforata Marsson, pp. 98, 109, pi. 10, fig. ii. 

1895 Cribillina [sic] perforata Marsson : Deecke, p. 80. 

19006 Cribrilina perforata Marsson : Canu, p. 445. 

1916a Batrachopora perforata (Marsson) Lang, pp. no, in. 

1919^^ Batrachopora perforata (Marsson) : Lang, pp. 206, 219, 221. 

1921 Batrachopora perforata (Marsson) : Lang, p. xci. 

1922 Batrachopora perforata (Marsson) : Lang, p. 362. 

1925 Cribrilina brachiata Levinsen, p. 377, pi. 8, fig. 24. 

1927 Cribrilina brachiata Levinsen : Voigt, p. 102. 

1930 non Stichocados ordinatus Lang : Voigt, p. 510, pi. 30, fig. 14. 

Lectotype. (Chosen by Lang, 1922 : 362.) The specimen figured by Marsson, 
1887, pi. 10, fig. II. '' Schreibkreide of Rugen '' (? boreal Maastrichtian). 

Emended diagnosis. Ubaghsia with encrusting or unattached zoarium ; second- 
ary orifice wider than high, much smaller than the frontal shield ; costae 10-13, 
each with at least 3 lateral costal fusions ; avicularia apparently of two kinds : [a) 
a prominent lateral oral pair {b) ? occasional interzooecial forms ; [length of zooecia 
given by Lang (1922 : 362) as about 073 mm.]. 
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Remarks. Although Levinsen (1925 : 377, pi. 8, fig. 24) introduced Cribrilina 
brachiata as a new species, he himself suggested by its synonymy that it might be 
the same as C. perforata Marsson. I accept their synonymy, and although Levinsen's 
figure is obscure, the diagnosis of Ubaghsia perforata may be expanded as above to 
include Levinsen's species. I do not accept Voigt's (1930 : 510) placing of the 
species as synonymous with Stichocados ordinatus Lang. Levinsen 's specimen was 
encrusting ; Marsson's material was unattached. Lang (1922 : 362) regarded the 
species as '' primitive in most of its features 

Stratigraphical distribution. Maastrichtian, possibly extending downwards 
into the Senonian, upper part of the zone of B, mucronata. 

Specimens. None in the collection. 

8. Ubaghsia ocellata (Jullien) 

(PI. 22, figs. I, 2) 

1886 Steginopora ocellata Jullien, p. 614, pi. 19, figs. 1-3. 

19006 Steginopora ocellata Jullien : Canu, pp. 453, 454, text-fig. 66 [a reduced copy of Jullien, 
1886, pi. 19, figs. 1-3]. 

1916a Ubaghsia ocellata (Jullien) Lang, p. 99. 

1920 Steginopora ocellata Jullien : Canu & Bassler, p. 282, text-fig. 81S [a reduced copy of 

Jullien, 1886, pi. 19, fig. i]. 

1921 Ubaghsia ocellata (Jullien) : Lang, p. xciii. 

1922 Ubaghsia ocellata (Jullien) : Lang, p. 226. 

1929 Steginopora ocellata Jullien : Canu & Bassler, p. 243. 

Lectotype. (Chosen by Lang, 1922 : 226.) The specimen figured by Jullien, 
1886, pi. 19, fig. I. '' Etage senonien. Port Brehay ", north-east of Gourbesville, 
north-west of Carentan, Manche, France. [Horizon probably middle or lower parts 
of zone of B, mucronata.'] 

Emended diagnosis. (Based on Jullien's figures and description of the species.) 
Ubaghsia with unilaminar, apparently unattached zoarium ; distal oral spines 
bifurcate ; orifice large, transversely elongate, almost oblong to rounded oblong, 
with straight proximal margin, much smaller than the convex frontal shield ; 
number of costae, lateral costal fusions, and pelmata uncertain ; avicularia of two 
kinds : (a) a large prominent, well-raised, lateral oral pair, (6) a single, occasionally 
paired, small, vicarious form, directed variously but always outwards from the 
zooecium it accompanies, distally pointed and divided by a straight transverse bar 
into a triangular rostrum and a smaller semicircular proximal portion ; tertiary 
front wall complete, with a median depression containing two or three lacunae, and 
two or three more lacunae symmetrically placed near the margin : other lacunae, 
of about the size of the orifice, occur interzooecially. 

Remarks. Lang (1922 : 226) stated " having simpler apertural [oral] spines than 
Ubaghsia demorgani and Af. [s^c] meudonensis, M. [s^‘c] ocellata is probably more 
primitive than these ; its relationship to Af. [szc] reticulata is doubtful ". However, 
Ubaghsia ocellata may be readily distinguished from U . reticulata, which has un- 
branched distal oral spines and a very irregular tertiary front wall. U. meudonensis 
and 17. demorgani have more complex oral spines, each being branched from three to 
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six times ; this feature particularly distinguishes these two species from U. ocellata. 
The tertiary front walls of the latter and of U. demorgani are, however, very similar. 

Stratigraphical distribution. Senonian, ? lower or middle part of zone of 
J 5 . mucronata. 

Specimens. None in the collection. 

9. Vbaghsia meudonensis (JuUien) 

(PI. 22, figs. 3, 4) 

1886 Steginopora meudonensis Jullien, p. 614, pi. 17, figs. 1-5 ; pi. 18, figs. 1-3. 

1916a Ubaghsia meudonensis (Jullien) Lang, pp. 99, 100. 

1921 Ubaghsia meudonensis (Jullien) : Lang, p. xci. 

1922 Ubaghsia meudonensis (Jullien) : Lang, p. 228. 

Lectotype. (Chosen by Lang, 1922 : 228). The specimen figured by Jullien, 
1886, pi. 17, fig. 3. Etage senonien.'' Les Moulineaux, near Meudon, south-west 
of Paris. Zone of B, mucronata. 

Emended diagnosis. (Based on JuUien 's figures and description of the species.) 
Ubaghsia with unilaminar, encrusting zoarium ; distal oral spines with from two to 
six branches ; orifice large, as wide as high, rounded distaUy, sides and proximal 
margin straight, smaUer than the frontal shield ; number of costae, lateral costal 
fusions and pelmata imknown ; avicularia of two kinds : {a) a large, prominent, 
weU-raised, lateral oral pair, (&) a smaUer, interzooecial form, usuaUy paired but 
occasionaUy single or absent, often raised on a stout stalk, variously directed, with 
a smaU, limate, proximal portion divided by a curved transverse bar from a triangu- 
lar rostrum ; tertiary front wall apparently much thicker than in U, ocellata and 
{ 7 . demorganiy containing irregular large and smaU lacunae and weU-marked 
secondary orifices. 

Remarks. U. meudonensis possesses a more robust tertiary front waU than U, 
demorganiy but differences in this character alone may be insufficient to keep the 
two species distinct. However, until specimens are available for study these two 
species are maintained as separate. 

See also remarks on U, ocellata , (p. 255). 

Stratigraphical distribution. Senonian, zone of B, mucronata. 

Specimens. None in the coUection. 

10. Ubaghsia demorgani (JuUien) 

(PI. 22, figs. 5, 6) 

1886 Steginopora demorgani Jullien, p. 615, pi. 19, figs. 4, 5 ; pi. 20, fig. i. 

1916a Ubaghsia demorgani (Jullien) Lang, p. 99, 100. 

1921 Ubaghsia demorgani (Jullien) : Lang, p. xci. 

1922 Ubaghsia demorgani (Jullien) : Lang, p. 227. 

Lectotype. (Chosen by Lang, 1922 : 227.) The specimen figured by JuUien, 
1886, pi. 19, fig. 4. Etage senonien, craie de Meudon (Les Moulineaux).'* 
Meudon, south-west of Paris. Zone of B, mucronata. 
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Emended diagnosis. (Based on JuUien's figures and description of the species.) 
Ubaghsia with bilaminar zoarium ; distal oral spines with three or four branches ; 
orifice large, transversely elongate-oval or almost oblong, or rounded distally with 
straight sides and a straight proximal margin, much smaller than the convex frontal 
shield ; number of costae, lateraFcostal fusions, and pelmata not known ; avicularia 
of two kinds ; (a) a large, prominent, well-raised, lateral oral pair, (6) a small, 
vicarious form, commonly paired but occasionally single or absent, directed variously, 
but always outwards from the zooecium it accompanies, distally pointed and 
divided by a straight transverse bar into a triangular rostrum and a smaller, semi- 
circular proximal portion ; tertiary front wall complete, with the orifice markedly 
transversely elongate, and the lacunae and median depression similar to those of 
t/. ocellata in number and arrangement, though the interzooecial lacunae are ap- 
parently much smaller than those of that species. 

Remarks. See remarks on U, ocellata (p. 255) and U. meudonensis, p. 256), 
Stratigraphical distribution. Senonian, zone of B, mucronata. 

Specimens. None in the collection. 



II. Ubaghsia reticulata (Ubaghs) 

(PL 21, figs. 1-3 ; PI. 22, figs. 7, 8 ; Text-figs. 126-128) 

1865 Steginopora reticulata Ubaghs, p. 55, pi. 2a, fig. yor-d. 

1886 Ubaghsia reticulata (Ubaghs) Jullien, pp. 610, 612, 616, pi. 18, figs. 4, 5. 

1916a Ubaghsia reticulata (Ubaghs) : Lang, p. 99. 

1916a Batrachopora hyla Lang, pp. iii, 112. 

1919^ Batrachopora hyla Lang : Lang, pp. 205, 208, 219, 221, text-fig. 82. 

1921 Ubaghsia reticulata (Ubaghs) : Lang, pp. Ixvi, xc. 

1921 Batrachopora hyla Lang : Lang, p. xc. 

1922 Ubaghsia reticulata (Ubaghs) : Lang, p. 227. 

1922 Batrachopora hyla Lang : Lang, p. 364, pi. 8, fig. 2 ; text-fig. 115. 

1922 Batrachopora ornata (Goldfuss) : Lang, p. 370 [partim — pi. 8, fig. 4, specimen D.1391 
only]. 

1929 Steginopora reticulata Ubaghs : Canu & Bassler, p. 244. 

1930 Ubaghsia reticulata (Ubaghs) : Voigt, p. 513 [partim], pi. 31, fig. 19 only, non fig. 20. 
1930 Batrachopora ornata (Goldfuss) : Voigt, p. 515, pi. 31, fig. 18. 

1930 Batrachopora hyla Lang : Voigt, p. 515. 

1935 Steginopora reticulata Ubaghs : Bassler, p. 222. 

1953 Steginopora reticulata Ubaghs : Bassler, p. G193. 

1953 Ubaghsia reticulata (Ubaghs) : Bassler, p. G193, text-fig. 144, 30. 

Lectotype. (Chosen by Lang, 1922 : 227.) The specimen figured by Ubaghs, 
1865, pi. 2a, fig. 7c. Maastrichtian. Ober Bryozoenschichte (horizon /of Ubaghs). 
Valkenburg (Fauquement), east of Maastricht, or Geulem, north-east of Maastricht, 
Holland. 

Emended diagnosis. Ubaghsia with unbranched distal oral spines ; zooecia 
o*8o to 0-85 mm. long o*6o to 072 mm. wide ; secondary orifice wider than high 
(hr = 0-20 to 0*25 mm., Ir = 0*26 to 0*35 mm.) ; costae 4-7 (often 5 or 6) each with 
3 (occasionally 2) lateral costal fusions and pelmata ; avicularia of two kinds : (a) a 
large lateral oral pair, (6) small, rounded, occasionally paired, interzooecial forms. 

GEOL. 6, I. 17 
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Description. Zoarium unilaminar, probably encrusting. Zooecia broadly oval, 
smaller than in U. ornata. Secondary orifice very large, wider than high, almost as 
large as the frontal shield, rounded distally and laterally with a straight proximal 
margin. The orifice is surrounded by complete distal and proximal oral shields. 
The distal oral shield is formed by the amalgamation of the pair of distal oral spines 
which are enlarged and joined by secondary tissue. The proximal oral shield is 
composed of the very large, paired oral avicularia, which fuse above the apertural 
bar and orifice, and which incorporate on their distal sides the distal-lateral oral 
spines. Oral spines originally 4, rapidly enlarged but unbranched, united by 
secondary tissue to form parts of the distal and proximal oral shields. Frontal 
shield generally flat, broadly oval. Costae 4-7 (often 5-6), broad, irregular, tapering 
inwards ; near the outer end of each costa is a large pelma, outwards from which 
the ends of the costae bend down abruptly to meet the gymnocyst, while inwards 
there is one other pelma of large size and commonly, nearer the mid-line a third 
pelma. No other definite pelmata or pelmatidia have been seen. Lateral costal 
fusions occur opposite the pelmata, so that there are normally at least three pairs 
on each costa producing irregular, somewhat lacunate, intercostal spaces. Apertural 
bar not prominently thickened, straight, with at least two, often three, pairs of 
pelmata. Gymnocyst smooth, particularly exposed proximally to some frontal 
shields. 

Avicularia of two kinds : [a) a very large lateral oral pair raised on much thickened 
stalks, one on either side, of, and close to, the lateral margins of the orifice, {p) a 
small, rounded, interzooecial form which is apparently sometimes paired, one near 
each end of the apertural bar and a little proximal to it. Avicularia of type {a) 
make up an essential part of the proximal oral shield ; the unmodified form of these 
avicularia has not been seen. 

Tertiary front wall ultimately developed. The distal and proximal oral shields, 
above the secondary orifices, increase in size by the virtual sealing of the space 
directly above the orifice by a secondary plug of tissue. In addition, the huge, 
complete oral shields of adjacent zooecia join up by further accumulation of 
secondary calcareous tissue to form a very irregular cover pierced by deep lacunae 
and raised above the levels of the underlying frontal shields on the very stout stalks 
of the oral avicularia and on the ramifications of the distal oral shields. Ovicells 
not seen. 



Figs. 126-128. Ubaghsia reticulata (Ubaghs), D.1391. Labelled by Lang Batrachopora 
ornata (Goldfuss) ”. 

(126) Adult zooecium and part of proximally adjacent zooecium. The tertiary 
front wall has been destroyed by wear. 

(127) Adult zooecium with complete proximal oral shield supporting a fragment of 
tertiary front wall. 

(128) Proximal oral shields, (a) Front view of orifice with broken proximal oral 
shield ; fd, fused distal oral spines ; ia, interzooecial avicularia ; la, lateral oral avicu- 
laria. (b, c) Side and top views respectively of orifice of adult zooecium with complete 
proximal oral shield ; ab, apertural bar ; cp, central plug of secondary tissue ; 
fd, fused distal oral spines ; la, lateral oral avicularia. 
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Measurements. Zooecia Lz = o*8o to 0-85 mm. 

Iz = o*6o to 072 mm. 
hr == 0*20 to 0-25 mm. 

Ir == 0-26 to 0*35 mm. 

Avicularia Not measurable. 

Remarks. Voigt (1930 : 513) recognized that Ubaghsia reticulata (Ubaghs) and 
Batrachopora hyla Lang are synonymous. He stated ‘‘ Batrachopora hyla Lang is 
merely a Ubaghsia reticulata in which the lamina peristomica [tertiary front wall] is 
missing '' [translation]. Discussing other species of Batrachopora, he also remarked 
(1930 * 515) that “ this [i.e., loss of the tertiary front wall in fossilization] is also true 
for other species, for example, in the case of the closely related Batrachopora ornata 
(Goldfuss), or even for the whole genus. But until there is more definite proof of 
this I retain the other species in Batrachopora ** [translation]. 

Voigt's suggestions are here regarded as valid and the two genera are merged, for 
the frontal shields of Batrachopora and Ubaghsia are completely similar in structure, 
while the tertiary front wall was obviously loosely attached and easily lost in 
fossilization. Comparison of Jullien's figures (1886, pi. 18, figs. 4, 5) of Ubaghsia 
reticulata with D.1391, in which part of the tertiary front wall is preserved, make the 
synon3my particularly convincing. 

See also remarks under Ubaghsia ornata (Goldfuss), (p. 263). 

Stratigraphical distribution. Maastrichtian. 

Specimens. D. 11852. Holotype of Batrachopora hyla Lang. Small fragment of 
zoarium, now unattached. Maastrichtian, Maastricht, Holland, van 
Breda Collection. 

D.1391. Zoarial fragment labelled by Lang “ Batrachopora ornata (Goldfuss) 

Part of the tertiary front wall is preserved. Maastrichtian, Maas- 
tricht, Holland. G. R. Vine Collection. 

D.40674-78. Five zoarial fragments labelled by Lang Batrachopora hyla 
Horizon, locality and collection as for D. 11852. 

12. Ubaghsia ornata (Goldfuss) 

(PI. 23, figs. 1-4 ; Text-fig. 129) 

1826 Cellepora ornata Goldfuss, pp. 26, 248, pi. 9, fig. la, h, 

1828 Cellepora ornata Goldfuss : Morren, p. 34. 

1832 Cellepora ornata Goldfuss : Dumont, p. 360. 

1834 Cellepora ornata Goldfuss : von Kloden, pp. 266, 341, pi. 5, fig. 3. 

1836 Discopora ornata (Goldfuss) Edwards, p. 253. 

1846 Cellepora ornata Goldfuss : Geinitz, p. 612. 

1848 Cellepora ornata Goldfuss : Bronn, p. 255. 

1848 Discopora ornata (Goldfuss) : Bronn, p. 432. 

1849 Discopora ornata (Goldfuss) : Bronn, p. 130. 

1849 Cellepora ornata Goldfuss : Geinitz, p. 252. 

1850 Escharina ornata (Goldfuss) d'Orbigny, p. 262. 

1851 Cellepora (Dermatopora) ornata Goldfuss : von Hagenow, p. 98, pi. 10, fig. 16. 

1851 Cellepora (Dermatopora) ornata Goldfuss : Bronn and Romer, p. 103 ; 1852, pi. 29^, 

fig. II [copy of von Hagenow, 1851, pi. 10, fig. 16]. 
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1853 Semiescharipora ornata (Goldfuss) d'Orbigny, p. 480. 

1857 Semiescharipora ornata (Goldfuss) : Pictet, p. 112. 

1862 Cellepora ornata Goldfuss : Goldfuss, p. 24, pi. 9, fig. la, h. 

1879 Cellepora ornata Goldfuss : Quenstedt, p. 313, pi. 154, fig. 42. 

1879 Semiescharipora ornata (Goldfuss) : Ubaghs, p. 217. 

1881 Semiescharipora ornata (Goldfuss) : Mourlon, p. 116. 

1885 Cellepora ornata Goldfuss : Vine, p. 161. 

1885 Cellepora {Dermatopora) ornata Goldfuss : Vine, p. 164. 

1889 Semiescharipora ornata (Goldfuss) : Ubaghs, p. 52. 

19006 Cribrilina {Costula) ornata (Goldfuss) Canu, p. 450. 

1916a Bairachopora ornata (Goldfuss) Lang, pp. iii, 112. 

1916a Cellepora ornata Goldfuss : Lang, p. 169. 

I9i9^f Batrachopor a ornata (Goldfuss) : Lang, pp. 205, 206, 217, 219, 221. 

1921 Batrachopor a ornata (Goldfuss) : Lang, p. xc. 

1922 Bairachopora ornata (Goldfuss) : Lang, p. 370 [partimi, text-fig. 117 [non pi. 8, fig. 4 

= Ubaghsia reticulata (Ubaghs)]. 

1930 non Bairachopora ornata (Goldfuss) : Voigt, pp. 515, 543, 561, pi. 31, fig. 18. 

1930 Ubaghsia reticulata (Ubaghs) : Voigt, p. 513 [partimly pi. 31, fig. 20, only — non fig. 19. 

Lectotype. (Chosen by Lang, 1922 : 372). The specimen figured by Goldfuss, 
1826, pi. 9, fig. 16. Maastrichtian, St. Petersburg, near Maastricht, Holland. 

Emended diagnosis. Ubaghsia with unbranched distal oral spines ; zooecia 
large (Lz = i-oo to 1*25 mm., Iz = 0*70 to 0*90 mm.) ; secondary orifice usually of 
equal height and width, as large as or larger than, the frontal shield ; costae massive, 
3-7 (commonly 5), each with two lateral costal fusions and two very large pelmata ; 
avicularia of two kinds : {a) a very large lateral oral pair, (6) commonly paired, 
small, distally pointed interzooecial avicularia directed obliquely outwards from the 
zooecium they accompany. 

Description. Zoarium unilaminar, probably encrusting. Zooecia broadly oval, 
very large. Secondary orifice very large, generally of equal height and width, as 
large as, or larger than, the frontal shield, rounded distally and laterally with a 
relatively straight proximal margin, or circular. The orifice is surrounded by 
complete distal and proximal oral shields. Distal oral shield probably formed by 
the amalgamation of the distal and distal-lateral pairs of oral spines. All the 
available specimens are generally worn, with only occasional zooecia with undamaged 
distal and proximal oral shields. Apparently the distal-lateral oral spines do not 
fuse on to the distal sides of the large oral avicularia as in Ubaghsia reticulata. 
Proximal oral shield formed by the very large, paired, lateral oral avicularia, which 
are raised on very thick stalks. The oral avicularia are distally pointed, proximally 
rounded and directed distally and obliquely inwards. They very probably fuse 
above the secondary orifice by the addition, mainly on their upper, inner sides, of 
secondary calcareous tissue. Oral spines 4, enlarged, unbranched, and immersed in 
much secondary tissue forming the distal oral shield. Frontal shield generally flat, 
transversely oval or longitudinally oval. Costae 3-7 (commonly 5), often very 
coarse and wide : the occurrence of only 3 very large costae in an adult zooecium of 
normal size is exceptional (D.8529). Each costa bears two very large pelmata at 
the levels of the lateral costal fusions^ which are of variable thickness producing 
irregular intercostal spaces. Outwards from the very large proximal pelma each 
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costa bends downwards abruptly to meet the gymnocyst which is apparently smooth 
but seldom visible. The apertural bar is about as wide as the costae, straight or 
slightly concave, and carrying two large pelmata which may be confluent in one 
large depression. 

Avicularia of two kinds : [a) a very large lateral oral pair, one on either side of, 
and close to, the lateral margins of the orifice, (6) a small, commonly paired inter- 
zooecial form. Avicularia of type [a] are proximally rounded and distally pointed, 
directed distally and obliquely inwards, raised on much thickened stalks, and prob- 
ably connected by a bar-like accumulation of secondary tissue between them. 




p 0*5 mm. 

L I \ I L I 

Fig. 129. Uhaghsia ornata (Goldfuss). D. 19356. Labelled by Lang “ Batrachopora 
ornata (Goldfuss) Adult zooecium with typically very large orifice and two pointed 
interzooecial avicularia. The proximal oral shield and tertiary front wall destroyed 
by wear. 

Avicularia of type (6) are much smaller, commonly paired, one near each end of the 
apertural bar and a little proximally to it ; they are pointed, rounded proximally and 
directed distally and obliquely outwards from the zooecium they accompany. 
These small interzooecial avicularia are often worn and partly obscured by secondary 
tissue expanding from the proximal oral shield. Tertiary front wall probably present 
and formed as in Ubaghsia reticulata, but eroded in the specimens available. Ovicells 
not seen. 

Measurements. Zooecia Lz = i-oo to 1*25 mm. 

Iz = 070 to 0*90 mm. 
hr = 0-40 to 0*42 mm. 

Ir = 0*40 to 0*45 mm. 

Lateral oral avicularia Lz = o*i6 mm. 

lz = o-io mm. 

Interzooecial avicularia Not measurable. 
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Remarks. Lang (1922 : 372) emphasized the importance of the distal and proxi- 
mal oral shields as distinguishing features of the species, and compared the distal 
shields with those of Ichnopora denticulata. He figured (1922, pi. 8, fig. 4), as 
representative of Ubaghsia ornata, four zooecia of D.1391, which is a fairly well- 
preserved zoarial fragment retaining part of its tertiary front wall. This specimen 
clearly belongs to Ubaghsia reticulata (Ubaghs), for its measurements and other 
characters agree with those of that species and differ consistently from those of the 
other specimens (D.8529, D. 19356-57) which Lang also placed in ornata. I agree 
that the last three specimens should be retained in Ubaghsia ornata. 

Ubaghsia ornata (Goldfuss) is distinguished from U. reticulata (Ubaghs) by its 
fewer costae, its pelmata (which are equal in number to the lateral costal fusions), 
its larger zooecia, and its larger and differently shaped orifice. In addition, the 
lateral oral and interzooecial avicularia of U. ornata differ from those of U. reticulata. 
The species can be distinguished without placing too much reliance on the characters 
of the distal and proximal oral shields ; not only are these structures easily eroded, 
but they may also vary considerably in form and size, depending on the amount of 
secondary tissue accumulated round them. The tertiary front wall is extremely 
variable and irregular, and is seldom preserved at all in the material available ; it 
is of diagnostic value generically but does not aid in separation of the species. 

D. 28526 is doubtfully assigned to U. ornaia. The measurements and other 
characters of three of the complete adult zooecia in the specimen (e.g., Lz, Iz and 
the number of lateral costal fusions) are more in accord with those of U. ornata than 
with those of U. reticulata. But the dimensions of the orifice (hr = 0*30 mm., 
Ir = 0*35 nun.) are generally smaller than those of U. ornata and it is somewhat 
wider than high. 

Ubaghsia ornata (Goldfuss) and U. reticulata (Ubaghs) are closely related but 
distinguishable species. As yet they have been recorded only from the Maastrichtian 
of Maastricht. 

Lang (1922 : 365) has suggested that they were derived respectively from U. 
crassa and U. ranunculus, two species described by him from the Rugen Chalk. 
Apart from the possibility that the Riigen horizon of these specimens is equivalent 
to the littoral Maastrichtian of the type area, the geographical relationship of the 
two areas makes such a relationship very unlikely. 

If Lang's suggested lineages for Ubaghsia ornata and U. reticulata are not accepted, 
it does not mean that the “ alternative hypothesis " mentioned by him (1922 : 366), 
that U. ornata is derived from U. reticulata, must be adopted. There is no evidence 
to decide whether U. ornata developed from U. reticulata or vice versa. 

Stratigraphical distribution. Maastrichtian. 

Specimens. D.8529. A large zoarial fragment, now unattached, labelled by 
Lang “ Batrachopora ornata (Goldfuss) Maastrichtian. Fauque- 
ment, east of Maastricht, Holland. W. Gamble Collection. 

D. 19356-57. Two zoarial fragments, now unattached, labelled by Lang '' Batracho- 
pora ornata (Goldfuss) Maastrichtian. Maastricht, Holland. G. R. 
Vine Collection. 
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PD.28526. a fragmentary zoarium, labelled by Lang '' Batrachopora ornata 
(Goldfuss) Horizon, locality and collection unknown, but very 
probably Maastrichtian of Maastricht, Holland. [The specimen is 
here only doubtfully assigned to Ubaghsia ornata (Goldfuss).] 



Species of Uncertain Systematic Position Previously Assigned to 

BATRACHOPORA 

(1) Cellepora (Discopora) signata von Hagenow 

1851 Cellepora {Discopora) signata von Hagenow, p. 96, pi. 10, fig. ija, h. 

Remarks. Although Lang (1922 : 361) chose the specimen figured by von 
Hagenow as lectotype, he also remarked '' from the evidence available, it is impossible 
to diagnose this species or more than tentatively to refer it to Batrachopora 
There is no evidence to suggest it might be a Batrachopora ; the genus and species 
are indeterminate. 

(2) Semiescharipora ovalis d'Orbigny 

1852 Semiescharipora ovalis d’Orbigny, pi. 719, figs. 13-16. 

1853 Semiescharipora ovalis d’Orbigny : d’Orbigny, p. 488. 

1854 Semiescharipora ovalis d’Orbigny : d’Orbigny, p. 1098. 

Remarks. Lang (1916a : no, in) placed Semiescharipora ovalis d'Orbigny in 
Batrachopora and later (1922 : 367) selected the specimen figured by d'Orbigny 
(1852, pi. 719, fig. 14) as lectotype. Again there is no definite evidence to suggest 
that the material figured by d'Orbigny or described by him (1853 : 488) belongs to 
Batrachopora, Canu (1900& : 457) has listed the species as worn and doubtful. All 
that may be deduced with certainty from the figure and description is that Semies- 
charipora ovalis d'Orbigny is a cribrimorph polyzoan from the Maastrichtian of 
Royan. It has a well-developed frontal shield with fairly numerous costae and 
lateral costal fusions, and paired, large, lateral oral avicularia. 

(3) Reptescharipora convexa d'Orbigny 

1852 Repiescharipora convexa d’Orbigny, pi. 720, figs. 1-3. 

1853 Repiescharipora convexa d’Orbigny : d’Orbigny, p. 492. 

1854 Repiescharipora convexa d’Orbigny, : d’Orbigny, p. 1098. 

! . Remarks. Lang (1916a : in, 112) regarded Repiescharipora convexa d'Orbigny 
as a species of Batrachopora and later (1922 : 368) selected the specimen figured by 
d’Orbigny (1852, pi. 720, fig. 2) as lectotype. 

There is, if anything, even less evidence for regarding Repiescharipora convexa as a 
Batrachopora than in the case of Semiescharipora ovalis d’Orbigny. It is a cribri- 
morph polyzoan, from the Senonian of Meudon, with apparently about 10 costae 
and about 5 lateral coatal fusions. The paired lateral oral avicularia are not large. 
Canu (19006 : 449) referred the species to Cribrilina. He gave the dimensions of the 
species as Lz = i-oo to 1*14 mm., Iz = 0-57 to 071 mm., hr = 0*17 to 0-22 mm., 
Ir = 0-28 mm., and mentioned the occasional presence of two marginal [oral] spines. 
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(4) Batrachopora royanensis Lang 

1916a Batrachopora royanensis Lang, pp. no, in. 

1919^? Batrachopora royanensis Lang : Lang, pp. 205, 206, 221. 

1922 Batrachopora royanensis Lang : Lang p. 374, text-fig. 118. 

Remarks. Lang (1916a) based his diagnosis of this species on a photograph of 
the holotype, which is in the F. Canu Collection. It can be seen from the photo- 
graph that the orifices of the zooecia are much smaller than the frontal shields, 
wider than high, rounded distally with straight sides, which begin to converge 
proximally, and with a straight proximal margin. There are apparently no lateral 
oral avicularia. Apparently 12-14 costae are present, each with at least two lateral 
costal fusions and pelmata and pelmatidia. The number of oral spines is indetermin- 
ate. Interzooecial avicularia of two kinds appear to be present : (a) a small, 

rounded, paired form just distal to each orifice, {b) a larger, laterally constricted, 
occasional, sporadic form of uncertain shape and orientation. Ovicells cannot be 
seen. There is no indication that the zoarium is necessarily erect [and] bilaminar '' 
as Lang (1922 : 374) has stated. 

There is not sufficient evidence to place the specimen with certainty in any 
cribrimorph genus. It is clear, however, that the specimen lacks the large, well- 
defined, lateral oral avicularia characteristic of Batrachopora, and that its frontal 
shield is different from those of species of Ubaghsta (which here includes Batracho- 
pora). 

(5) Batrachopora ultima Voigt 

19256 Batrachopora ultima Voigt, pp. 99, 103, pi. 3, figs. 7, 8; text-fig. 4. 

1930 Batrachopora ultima Voigt : Voigt, pp. 515, 561, pi. 31, fig. 16 (copy of part of pi. 3, fig 8, 
19256). 

1939 Batrachopora ultima Voigt : Voigt, p. 93, text-fig. 4c. 

Remarks. Voigt (19256 : 103) described the species as follows : '' zoarium 

unilaminar, erect. Zooecia arranged in regular quincuncial lines, elongate-oval, 
sometimes twice as long as broad but usually somewhat shorter. The ' anterior 
wall ’ is formed only from the frontal shield, which, on the average, consists of from 
7-10 exceptionally broad costae which fuse laterally and at their inner ends along 
the mid-line. Thus the frontal shield is pierced generally by 4, or more rarely 5, 
regular, parallel, transverse, rows of pores [intercostal spaces], usually 3 or 4 to a 
row. The broad ' prolongations ' [outermost ends] of the costae alternate at the 
margin [of the frontal shield] with the narrower in ter [-costal] spaces. Under the 
microscope, delicate ' vertically crossing ' lines may be seen on the costae. Pelmata 
were presumed in view of the ' sporadic punctures ' [Ppores or intercostal spaces] rather 
than observed ; the figure [Voigt, 19256, text-fig. 4] is to be considered in this light} 
Orifice semicircular . . . surrounded usually by 5 [oral] spines. In all probability 
there is a small, elongate avicularium on either side of the orifice. I consider this 
to be the case because of the small protuberances on either side of the orifice, each 
of which seems to have possessed a pore. Several other species of Batrachopora 
support this, as they always have avicularia on either side of the orifice. But I have 

^ My italics. 



266 CRETACEOUS CRIBRIMORPH POLYZOA (PELM ATOPORIN AE) 

not observed the avicularia for certain because of the condition of preservation of the 
specimen} 

“ Batrachopora ultima is the youngest Batrachopora, B. crassa Lang is similar 
(also with about 7 costae) but it is distinctly larger (1*25 mm.). B. perforata 
(Marsson), from Riigen, which is distinguished by two large lateral avicularia, is 
more distantly related [translation]. 

It is apparent that Voigt described B, ultima without fully determining the charac- 
ter of the frontal shield, particularly the presence or absence of definite pelniata. He 
also seemed uncertain of the nature of the oral avicularia, or even whether they were 
present or not. 

I do not accept J 5 . ultima Voigt as a definite species of Ubaghsia, because of the 
uncertainty of the true character of the type material. There is one specimen, 
D.31990, in the British Museum (Natural History), presented by Prof. E. Voigt, and 
labelled by him Batrachopora ultima Voigt, Daniendrift, Blaue Berge, near Rosslau, 
Anhalt This specimen is a cribrimorph polyzoan with frequent, prominent, 
hyperstomial oviceUs, and is quite imlike any species of Batrachopora [—Ubaghsia]. 
Lang’s label with the specimen shows that he doubtfully retained it in Batrachopora, 

(6) Escharoides pelt at a Roemer 

1840 Escharoides peltata Roemer, p. 14, pi. 5, fig. 7. 

Remarks. Lang (1916 : 410 ; 1921 : 13) has already listed this as a species of 
doubtful systematic position. However, Voigt (1949 : 41, pi. 10, figs. 4, 5) recorded 
Batrachopora [Escharoides'] peltata (Roemer) from the Senonian, zone of G. [A,] 
quadrata of Oberg and Misburg, Hanover, Germany. I do not agree with Voigt’s 
placing of his specimens as a species of Batrachopora. Roemer ’s figure is difficult to 
interpret, and Voigt’s very clear figures (1949, pi. 10, figs. 4, 5) show a species which 
may belong to Escharoides peltata Roemer, but definitely not to Batrachopora Lang. 



Genus ANDRIOPORA Lang 
1921 Andriopora Lang, p. 89 — for earlier references. 

The new species described below are assigned to Andriopora which has not been 
completely revised. The described material has been compared with all available 
specimens of Andriopora in the collections of the British Museum (Natural History). 



I. Andriopora minor^ sp. nov. 

(PI. 23, fig. 6 ; Text-fig. 130) 

Holotype. D. 39417. Zoarial fragment encrusting the dorsal surface of a frag- 
ment of a unilaminar zoarium of Pelmatopora cf. palmata Lang. Senonian, zone of 
G. [A.] quadrata. Pit 17 of Gaster, large pit, in two sections, in Cote Bottom, 
Durrington, Sussex. 



1 My italics. 

* With reference to the small size of the zooecia. 
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Diagnosis. Andriopora with small, elliptical, non-caudate zooecia ; orifice wider 
than high ; oral spine-bases 6 ; costae 15-20, each with about 4 lateral costal 
fusions ; apertural bar unmodified ; gymnocyst narrowly exposed round the frontal 
shield ; avicularia generally paired. 

Description. Zoarium encrusting, uniserial, tending to appear multi-serial 
through an irregular decrease in the angle of branching and through the tendency for 
different series of zooecia to overlap. Zooecia small, elliptical, non-caudate. Orifice 
wider than high, rounded distally and laterally or tending to be straight-sided, 
proximal margin straight. Oral spine-bases 6, very minute, hardly visible. Frontal 




Fig. 130. Andriopora minor sp. nov. D.39417. Holotype. Five zooecia ; one with 
single avicularium and one with paired avicularia. One zooecium with slightly 
damaged ovicell. 



shield well arched, slightly flattened on top. Costae 15-20, very narrow, with a 
variable number, often 4, very fine lateral costal fusions. There are no median pores 
or slits on the costae, nor do the costae tend to be up-turned at their inner ends. 
Median area of fusion narrow. Apertural bar unmodified, but tending to be some- 
what wider than the costae. Gymnocyst narrowly exposed laterally, and more 
widely exposed proximally to the frontal shield and round the avicularia. 

Avicularia large, prominent, paired, one just beyond each distal lateral margin of 
the orifice, or occurring singly on one side or the other, directed distally away from 
the mid-line of the orifice they accompany. The avicularian aperture is elongate- 
oval, or tending to be pointed distally, and is divided by a narrow transverse bar 
into a more-or-less triangular rostrum, and a wider, semicircular proximal portion. 

Ovicells hyperstomial, very prominent, large, globular, smooth, somewhat com- 
pressed laterally and standing up above the zooecium on which they are developed. 
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Measurements. Zooecia Lz = 0*27 to 0-33 mm. 

Iz = 0‘i5 to 0‘i8 mm. 
hr = 0*035 
Ir = o*o6o mm. 
Avicularia Lz = o*o6 mm. 

lz = 0*03 mm. 



Remarks. Andriopora minor is characterized by its small size and its closely 
placed non-caudate zooecia. The oral spine-bases are very minute and not at all 
thickened. 

Stratigraphical distribution. Senonian, zone of G. [A,'\ quadrata. 

Specimens. D.39417. Holotype — see above. 



2. Andriopora major^ sp. nov. 

(PI. 23, fig. 5 ; Text-figs. 131, 132) 

Holotype. D.39418. Small zoarial fragment encrusting a piece of echinoid 
test. Senonian, zone of B, mucronata, Norwich, Norfolk. A. W. Rowe Collection. 

Diagnosis. Andriopora with large, widely elliptical zooecia, each with a long 
narrow cauda ; orifice higher than wide, with proximal-lateral constrictions ; oral 
spine-bases 6, prominent, somewhat thickened ; costae 15-19, without lateral costal 
fusions ; apertural bar sharply bent proximally ; gymnocyst well exposed ; avicu- 
laria apparently absent. 

Description. Zoarium encrusting, uniserial, the angle of branching is apparently 
maintained, keeping the individual series of zooecia clearly separate. Zooecia 
broadly elliptical, with long, straight caudae. Orifice higher than wide, rounded 
distally and laterally with proximal-lateral constrictions, the proximal margin U 
shaped. Oral spine bases 6, somewhat enlarged, tending to be arranged laterally in 
two groups of three. Frontal shield well arched. Costae 15-19 (occasionally 13), 
usually fairly wide. No lateral costal fusions. The inner ends of the costae are not 
up-tumed near the mid-line, nor are any pores or costal slits visible. Median area 
of fusion fairly wide. Apertural bar with rounded outer ends, narrowed and bent 
proximally along the mid-line, otherwise not flattened in a vertical plane nor sub- 
stantially thickened. Gymnocyst widely exposed laterally and particularly proxi- 
mally to the frontal shield where it is prolonged into a straight, rapidly tapering, 
narrow catida. The gymnocyst also appears on either side of the orifice and tapers 
rapidly distally giving a rounded distal margin to the zooecium from which the cauda 
of the distally adjacent zooecium often arises. 

Avicularia not seen. There is no evidence of broken avicularia or other hetero- 
zooecia, and avicularia are presumed absent in this species. Ovicells hyperstomial, 
globular, smooth, apparently somewhat compressed laterally. 



^ With reference to the unusually large size of the zooecia. 
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Measurements. Zooecia Lz = 072 mm. 

Iz = 0*42 mm. 
hr = 0*15 to o*i8 mm. 

Ir = 0*12 mm. 

Lc = 0*33 to 0*50 mm. 

Ic = 0-02 mm. 

Remarks. The large size of the zooecia, the widely exposed gymnocyst, and the 
apparent absence of avicularia are particularly distinctive characters of Andriopora 




131 

Figs. 13 i, 132. Andriopora major sp. nov. D.39418. Holotype. 

(13 1) Single adult zooecium ; the cauda worn away. 

(132) Part of zoarium showing mode of branching and long, straight, narrow 
caudae. 



major. The orifice is more complex than in A . minor and the oral spine-bases more 
distinct than in that species. The ovicells of A, major are described from one broken 
example present on an isolated zooecium. 

Stratigraphical distribution. Senonian, zone of B, mucronata. 

Specimen. D. 39418. Holotype — see above. 

VIII. systematic basis, stratigraphy and evolution of the 

GENERA AND SPECIES REVISED 

Recognition of distinct species in the Cretaceous cribrimorph Polyzoa is made 
difficult by the wide variation in morphology which may occur between adult zooecia 
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of the same and different zoaria of a single species, and between young and adult 
zooecia of a single zoarium. It is important to assess this range of variation, espe- 
cially as Cretaceous cribrimorph polyzoan colonies are often broken, so that the 
extremes of variation — originally part of the same zoarium — ^become separated and 
form apparently distinct species. This fragmentation also gives a false idea of the 
abundance of a particular species at any one horizon or locality. 

The present assessment of the species-unit in Cretaceous cribrimorph Polyzoa is 
an attempt to use all available zooecial characters rather than distinguishing species 
by the modifications which may be apparent in any one character. Divisions based 
solely on measurements of the length and width of zooecia, or on zoarial growth 
habit alone, have been avoided, and, generally, where Lang has distinguished species 
by these methods they have proved to be synonymous. 

In addition to comparative morphology Lang used stratigraphical and astogenetic 
'' criteria of relationship in his systematic assessment of species. Thus species 
which differ only very slightly in one or more characters were maintained as distinct 
if they occurred at well-separated horizons. Species may be maintained on this 
basis when little material is available for study. The principle has been followed to 
some extent in the present revision, with the reservation that the slight, but distinct, 
differences must be essentially structural rather than incidental differences in size or 
growth habit. 

The astogenetic basis on which Lang occasionally distinguished some species has 
not been followed. He generally used astogenetic differences as indications of the 
possible course of evolution. 

As several of the species established by Lang are here merged it has been necessary 
to revise the stratigraphical ranges of some species, and the large amount of new 
material examined has extended the known ranges of most species. 

The stratigraphical ranges of the species revised and described here are shown in 
the accompanying distribution table and discussed subsequently. The range of 
some species is shown in parts as a broken line indicating that the species has not 
yet been recorded from that horizon, but that it is thought to range through. 

Lang's very extensive studies (1916a, &, igiga-d, 1921, 1922, 1925, 1929) of 
Cretaceous Polyzoa, and other groups, led him to adopt an orthogenetic view of 
evolution, formulated in what has since been termed the “ Theory of Trends 
This concept required that, by means of an internal compulsive force, groups of 
related organisms may follow a predetermined and irreversible course of evolution to 
a pitch of disharmony with their environment, developing apparently functionless 
structures ; and that they may undergo periodic, parallel evolution or recapitulation 
independent of environmental effects. Lang applied this vitalist view of evolution 
to the Cretaceous cribrimorph Polyzoa (1919c : 105 ; igigd : 196 ; 1921 : xvii ; 1922). 

This application of the Theory of Trends produced much lively criticism which 
laid increasing emphasis on environmental adaptations as a more acceptable explana- 
tion of the apparent sequence of evolutionary changes (e.g.. Bather, 1921 : 18 ; 
Brydone, 1929 : 6 ; Withers, 1935 : 8). 

In the genera revised here, and in other genera of Cretaceous cribrimorph Polyzoa, 
evolution in the detailed sequence of forms has taken place in a diverging plexus of 
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* Stratigraphical Distribution of Genera and Species Revised 



Aeolopora distinct a Lang 
A. nebulosa Lang . 

Lafjjjnopora pustulosa sp. 

L. horsleyensis Lang 
L. praecursor Lang . 

'L, saltdeanensis Lang 
L. hirlingensis Lang . 

L. amphora Lang . 

L. ampulla Lang 
L. furcijera (Brydone) 

L. olltiha Lang 
L. lagena Lang 
L. urceolus Lang 
L. rasculnm (I^ang). 
Ileracanthopora sexspinosa Lang 
//. riginticostata Voigt 
Leptoche{h})ora magna Lang 
L. tenuilahrosa Lang 
L. fill iozat i ( Brydone) 

L. vulnerata (Brydone) 
Pelmato})ora calceata Lang 
P. crepidaria Lang . 

P. solcaris Lang 
P. gasteri Lang 
P. chrysalis (d’Orbigny) 

P. larva Tjang 
P. striata (d'Orbiguy) 

P. fragilis (d’Orbigny) 

P. d'orhignyi Lang . 

P. qnadrata Lang . 
P.Jecampensis Lang 
P. pero Lang . 

P. siiffulta (Brydone) 

P. simplex Lang 
P. plantaris Lang . 

P. ffuadrivobicris Lang 
P. brydonei Lang . 

P. coryli Lang 
P. marsupitorum Lang 
P. gregoryi (Brydone) 

P. somptingensis Lang 
P. palmata Lang . 

Pelmatopora sp. 

Castanopora annata sp. i 
0. labiata (Levinseii) 

C. retrorsa Lang 
C. castanea Lang . 

C. dihleyi (Brydone) 

C. guascoi (IJbaghs) 

C. spooneri (Butler k Cheetbam) 
C. muUicostata Voigt 
(■.jurassica ((Gregory) 

C. glandulosa Lang 
C, aviculosa Lang . 

C. magnifica (d’Orbigny) 
CKfaujasi (von Hagenovr) 
voigti sp. nov. . 

Pbaghsia ranunculus (Lang) 

U. aurita (Lang) 

V. gasteri sp. nov. . 

U. langi sp. nov. 

V. crassa Lang 
U, coaxans (Lang) . 

U. perforata (Marsson) 

V. ocellata (JuHien) 

U. meudonensis (JuUien) 

V. demorgani (Jullien) 

U. rdiculata (Ubaghs) 

V. ornata (Goldfuss) 
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variation, rather than along the confined and determinate, distinct lines of develop- 
ment which Lang has postulated. The present revision merges several of the 
species, and some genera, recognized by Lang so that his suggested detailed, and 
even more general, lines of evolution break down. This is particularly so in the case 
of Pelmatopora, 

AEOLOPORA 

Two species. A, distincta and A, nehulosa, are here regarded as comprising the 
genus. By an increase in zooecial size, a thickening of the apertural bar, a slight 
reduction in the number of costae and an apparent loss of avicularia A . nehulosa has 
evolved from A . distincta. The stratigraphical occurrence of both species is discussed 
on p. 64. 

LAGYNOPORA 

The stratigraphical ranges of the twelve species of Lagynopora recognized here 
are almost all brief. Only L. horsleyensis is recorded from the zone of M. cor- 
anguinum as well as from the zone of G. [A.] quadrata, and no specimens are as yet 
recorded from the intervening zones. L. pustulosa sp. nov. is'^stratigraphically the 
highest species known from the Senonian. 

The evolutionary relationships of the twelve species are uncertain. Probably L. 
horsleyensis may be excluded from the main plexus of evolution of the genus as it is 
the only species with lateral costal fusions. Similarly the small zooecia and other 
distinctive characters of L. saltdeanensis and L. pustulosa suggest that the evolution 
of these two has been somewhat different from that of the remaining nine species of 
Lagynopora. These are generally related, but it is very uncertain that the individual 
lineage linkages shown by Lang (1921 : 54) are correct. 

HEXACANTHOPORA 

Only two species are recognized here ; H. sexspinosa, from the zones of ?M. cor- 
anguinum to G. [A.] quadrata of the English Chalk, and H. viginticostata from the 
zones of G. [A.I quadrata and B. mucronata in Germany. H. sexspinosa is not yet 
recorded from the Echinocorys scutata var. cincta zubzone of the zone of 0 . pilula. 

H. viginticostata may have evolved from H. sexspinosa by an increase in the 
number of costae, a marked widening of the median area of fusion, and by a reduction 
in the number and type of avicularia. 

LEPTOCHEILOPORA 

Only four species are recognized here. L. tenuilabrosa is the earliest, and L, 
filliozati has the longest range in the Senonian and is represented by the greatest 
number of specimens. L. magna ranges from the Senonian, zone of B. mucronata, 
in England, to the Lower Maastrichtian, in Germany, but is not yet recorded from 
the Chalk with Ostrea lunata in England. L. vulnerata is known from only three 
specimens, one from the Senonian, zone of B. mucronata, and two from the Lower 
Maastrichtian, zone of Belemnella lanceolata, from the Chalk with Ostrea lunata. 
Leptocheilopora is unrecorded from the upper part of the zone of Marsupites. 
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The sequence L. tenuilahrosa-L, filliozati-L. vulnerata probably indicates the main 
course of evolution in the genus. There is a slight reduction in zooecial size and in 
the number of costae and a loss of avicularia. By contrast, there is an increase in 
the number of oral spines from four in L, tenuilabrosa and L. filliozati to seven in 
L. vulnerata. The structure of the ovicell is simplified from the costate type in 

L. tenuilabrosa to more usual smooth ovicells in the remaining species. In L. magna, 
the youngest species of the genus, there is a pronounced increase in zooecial size and 
very marked proximal-lateral constrictions in the orifice. The four oral spine bases 
are very small, but, like the preceding species, there are no avicularia. L. magna 
possibly diverged from the main course of evolution in early B. mucronata times. 

PELMATOPORA 

Lang (1922 : 242) has stated that '' though almost certainly arising in the Turonian 
(since Sandalopora, an obvious derivative, has occurred in the Turonian of France) 
the earliest known forms of Pelmatopora are found at the base of the Senonian, and 
immediately appear in great numbers both of species, and in some species, of 
individuals Wlide it is true to say that several species of Pelmatopora make an 
abrupt appearance at the base of the Senonian it is an overstatement that they are 
present in great numbers. They occur frequently, but they are by no means so 
abundant as in the upper part of the Senonian, particularly in the zones of 0 . pilula 
and G. [A.] quadrata. 

The twenty-two species of Pelmatopora recognized here fall stratigraphicaUy into 
two well-defined groups. There is an early Senonian development in the zones of 

M. cortestudinarium and M. cor-anguinum of sixteen species, which, with the excep- 
tion of P. brydonei and P. quadrivolucris, all have unmodified oral spine-bases. A 
second, very abundant, group of six species characterizes the higher Senonian zones 
of Marsupites to G. [A.] quadrata. With the exception of P. simplex, these all have 
modified and enlarged distal oral spines. No species of Pelmatopora are yet recorded 
definitely from the Uintacrinus Subzone of the Marsupites Zone. Recently a definite 
Pelmatopora specimen has been recorded from the Danian of Herfolge, Denmark 
(see p. 202). 

The ranges of certain species of Pelmatopora are apparently limited within some 
zones of the Senonian. Thus P. pero and P. brydonei are recorded only from the 
upper part of the zone of M. cor-anguinum, while P. calceata, P. crepidaria, P. 
soleariSy P. gasteri, P. fragilis, P. quadrata, P. suffulta, P. plantaris and P. quadri- 
volucris are most frequent in the lowest quarter of the same zone. P. chrysalis, 
P. larva, P. striata, P. d'orbignyi and P. fecampensis apparently characterize the 
middle part of the zone of M. cortestudinarium. P. simplex occurs frequently in the 
zone of 0 . pilula. The remaining five species of Pelmatopora are very abundant 
from the upper part of the zone of Marsupites to the upper part of the zone of 
G. [Ai\ quadrata, but, unlike the earlier Senonian species, they do not appear to be 
limited to distinct horizons of these zones. 

The broad course of evolution in Pelmatopora may be summarized as a develop- 
ment from a Lower Senonian group of smaller, less complex, species with unmodified 
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oral spine bases to an Upper Senonian group of larger, more complex, species with 
modified, enlarged distal oral spines. Several of the species which Lang recognized 
in the higher group are synonymous. The almost total absence of Pelmatopora 
species in the Uintacrinus Subzone of the Marsupites Chalk, and in fact the general 
absence of Polyzoa and other fossils at this level in the Senonian, may correlate with 
contemporary deeper water conditions. Calcareous shells of other organisms, such 
as echinoids and lamellibranchs, are noticeably scarce in the Uintacrinus Chalk thus 
reducing the occurrence of substrates suitable for polyzoan growth. Where larger 
shelled organisms are more abundant there is a clearly marked increase in the 
polyzoan fauna. Such an effect would account for the apparent periodicity of 
evolution which Lang regarded as having occurred during the development of 
Pelmatopora, 

The suggested evolution from P, pero of the higher group of more complex Pelma- 
topora species (Lang, 1922 : 250) seems less likely than the course of evolution 
indicated here. P. quadrivolucris and P. hrydonei, in contrast to other species of 
the Lower Senonian group, both possess distinctly enlarged oral spines and more 
complex frontal shields, therefore I regard them as fore-runners of the Upper Senonian 
group of Pelmatopora species in which the distal oral spines form a prominent distal 
oral shield. 

P. simplex, which lacks enlarged distal oral spines, is the only species of its kind 
above the zone of Marsupites, Within the Upper Senonian group of more complex 
species there was, apparently, a tendency to evolve increasingly larger, flatter and 
more bifurcated distal oral spines. P. palmata, in which this tendency is most 
marked, is closely related to the species-group of P. marsupitorum, P, gregoryi and 
P. somptingensis. 



CASTANOPORA 

Fourteen Cretaceous species of Castanopora are described here. Only one of these, 
C, retrorsa, represented by an isolated specimen from the Uintacrinus Subzone of 
the Marsupites Zone, occurs below the top part of the zone of B, mucronata. All 
other species are of Maastrichtian age — many coming from the boreal Maastrichtian 
of Riigen. C. castanea, C, dibleyi and C, magnifica have been recorded from the 
Senonian, zone of B, mucronata, but are more common in the Maastrichtian, in the 
zone of Belemnella lanceolata [Ostrea lunata Chalk) in England, and in that zone 
abroad. The appearance of several new species of Castanopora in the Ostrea lunata 
Chalk of Trimingham, Norfolk, is a significant indicator of the general faunal 
change, shown particularly by the foraminifera at this level, between the Senonian, 
and the Maastrichtian. 

Canu & Bassler (1933 : 53, 54) have assigned two species from the Vincentown 
Limesand to Rhiniopora thus extending the upward range of the genus into the 
Palaeocene. 

The main evolutionary spread of Castanopora took place at the close of the 
Senonian, so that Castanopora characterizes the Lower Maastrichtian. The species 
recognized exhibit considerable variation in the number and type of avicularia. 
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UBAGHSIA 

Twelve species of Ubaghsia are recognized here. Of these, only U, gasteri sp. nov. 
and U. langi sp. nov. occur below the zone of Belemnitella mucronata. There is a 
marked increase in the number of species in the Maastrichtian, most specimens 
coming either from the boreal Maastrichtian of Riigen, or from the littoral Maas- 
trichtian of Maastricht, Holland. 

The two new species, U, gasteri and U, langi, from the English Senonian (zones of 
G. [A.I quadrata and M, cor-anguinum respectively), extend the downward range of 
the genus. All the material previously described by Lang, and JuUien's original 
specimens, were from continental localities, either from the Senonian zone of 
Belemnitella mucronata of Meudon [U. meudonensis and U. demorgani] and Port 
Brehay [U. ocellata], or from the boreal Maastrichtian of Riigen [U. perforata, 
U, ranunculus, U. crassa and U. coaxans], from the httoral Maastrichtian of 
Maastricht [C 7 . ornata and U. reticulata], and from Royan, France [[/. aurita]. 

The later species of Ubaghsia fall into two main groups. U. ranunculus, U, aurita, 
U, crassa, U. coaxans and (?) U. perforata all lacking the very heavy tertiary front 
wall which characterizes the other group of U. ocellata, U. meudonensis, U. demorgani, 
U , reticulata and U. ornata. There is some indication that the marked accumulation 
of calcium-carbonate, in the tertiary front walls of the second group, may be related 
to habitat. As with some Cretaceous cirripedes (Withers, 1935 : ii, 13) there seems 
to be some correlation between a shallow water habitat and marked skeletal develop- 
ment of calcium-carbonate, since the species of the second group occur in httoral 
Maastrichtian sediments of the type locality, but other species from the boreal Chalk 
of Riigen are noticeably less robust. 

It is thus evident, from the material revised here alone, that the Cretaceous 
cribrimorph polyzoan faunas of the Chalk contain a number of species and genera 
with well-marked stratigraphical ranges. Some species apparently have a hmited 
range within the existing recognized zones. Some division of the very thick zones 
of M. cor-anguinum and B. mucronata should be possible, on the basis of their 
contained cribrimorph polyzoan faunas, when further systematic revision of other 
genera is completed and when new material has been examined from collections 
made more recently. 
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— nehulosa 15, 33*, 55, 62. 63*, 272 ; PI. 2, 
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Andriopora 23, 266 
— frequens 55 
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— major 33*, 268, 269* ; PI. 23, fig. 5 
— ^minor 32, 33*, 266, 267*, 269 ; PI. 23, fig. 6 
Anornithopora 54 
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Batrachopora 52, 240, 241, 244, 264 
— coaxans 253 
— crassa 250, 252, 253, 266 
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— peltata 266 
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— royanensis 242, 265 
— ultima 242, 265, 266 
Belemnella lanceolata. Zone of 12 
Belemnitella mucronata, Zone of ii 
Brydone, R. M. 19, 20 
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Carydiopora 54, 170 

Castanopora 15, 24, 29*, 40, 41, 43, 52, 53, 
202, 203, 274 

— armata 41, 205, 206, 207* ; PI. 16, fig. i 
— aviculosa 15, 206, 226, 227* ; PL 19, fig. 3 
— castanea 15, 33*, 39, 203, 205, 211, 212*, 
274 ; PI. 16, figs. 3-5 

— dibleyi 15, 39, 205, 215, 218*, 274 ; PI. 16, 
figs. 6-8, PI. 17, figs I, 2 
— faujasi 15, 206, 236 



Castanopora glandulosa 15, 206, 225, 226*; 

PI. 18, fig. I 
— guascoi 15, 205, 219 
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— jurassica 15, 206, 223, 224* ; PI. 17, figs. 

3-5 

— labiata 15, 41, 42*, 205, 208 
— magnifica 15, 25, 33*, 206, 228, 230*, 274 ; 

PL 18, figs. 2-7, PL 19, figs. I, 2, 4-6 ; 

PL 20, fig. I 

— multicostata 16, 206, 221 
— nucifera 214 

— retrorsa 205, 209, 210, 217, 274 ; PL 16, 

fig. 2 

— spooneri 16, 206, 220 
— voigti 16, 22, 206, 236 
Cellepora perforata 206, 237 
— (Discopora) signata 242, 264 
Cenomanian 8 
Chaperia 36 
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Colletosia bellula in 
Corymbopora 23 
costae 26 
Cribrilina 264 
— alcicornis 36* 
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— balzaci 27* 

— brachiata 255 
— cacus 234 
—fragilis 139, 144 
— furcifera 82 
— galanthis 163 
—gregoryi 163 
— innominata 27* 

— insignis 155, 156 
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Davis, A. G. 13 
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— Philomela iii 
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frontal shield 25 
— wall 25 

Caster, C.T. A. 5, 19 

Gephyrotes nitido-punctata 'Z'j* 

Gonioteuthis {Actinocamaxl quadrata, Zone of 

II 

Granulatensenon 19 
gymnocyst 25 

Haplocephalopora 42 
Hastings, Anna B. 7 
Hesperopora 54 

heterozooecia other than avicularia 43 
Hexacanthopora 16, 24, 25, 30, 31, 40, 52, 53, 
65, 97 , 272 

— hrightonensis 99, 100 
— kintburiensis 99, 100 

—sexspinosa 16, 25, 32, 33*, 39, 43, 97, 98 , 
272 ; PL 5, figs. 3-6 
— viginticostata 16, 97, 102, 272 
Hippiopora 34 
Histricopora 30 
Holaster planus, Zone of 9 
— subglobosus. Zone of 8 
Hyphantoceras reussianum, Subzone of 9 

Ichnopora 54 
— denticulata 263 
Inoceramus labiatus, Zone of 8 
intercostal spaces 31 
mterzooecial secondary tissue 40 



Lagynopora 16, 24, 25, 30, 31, 32, 35, 39, 
40, 43, 52, 53, 65 , 66, 97, 272 
— amphora 39, 66, 77 * ; PL 3, fig. 9 
— ampulla 33*, 39, 66, 78, 79 * ; PL 3, figs. 7, 
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— birlingensis 39, 66, 74, 75 * ; PL 3, fig. 6 
—furcifera 16, 39, 66, 81 * ; PL 4, figs, i, 2 
— horsleyensis 16, 66, 68, 69*, 250, 272 ; 
PL 3, figs. 2, 3 

— lagena 16, 39, 65, 66, 86, 87* ; PL 4, figs. 
4-6 

— ollula 39, 66, 82, 83 , 84*, 95, 97 ; PL 4, 
fig* 3 

— praecursor 39, 66, 71 * ; PL 3, fig. 5 
— prima 16, 67, 96 , 97 
— pustulosa 33*, 66, 67 *, 272 ; PL 3, fig. i 
— saltdeanensis 66, 73 *, 76, 272 ; PL 3, fig. 4 
—^rceolus 39, 66, 90 , 91*, 92* ; PL 4, fig. 7, 
PL 5, fig. I 

— vasculum 39, 66, 82, 83, 93 , 94* ; PL 5, 
fig. 2 

Lang, W. D. 5, 7 
lateral costal fusions 30 
Lepralia otto-mulleriana 26, 28*, 30 
— pediculus 66, 67, 95 

Leptocheilopora 16, 25, 30, 31, 40, 43, 52, 53, 
97, 102, 272 
— arcuata 114 

—filliozati 16, 32, 33*, 34, 35, 39, 103, 112, 
113*, 115*, 272, 273; PI. 7, figs. 3, 4, 
PI. 8 

— gasteri 109 
— longuessensis 106, 118 
— magna i6, 25, 30, 35. 39, 103 , 104*, 105*, 
1 13, 1 15, 272, 273 ; PI. 6, figs. 1-7 
— regularis 119 

— tenuilabrosa 35, 41, 43, 44, 103, 107 , 108*, 
109*, no*. III*, 115, 272, 273,* PL 6, 
figs. 8-1 1, PL 7, figs. I, 2 
—vulnerata 33*, 39, 97, 103, 115, 116 , 117*, 
272, 273 ; PL 9, figs. I, 2 
Lithothamnienkalk of Haidhof 19 
lumen pores 27 

Maastrichtian 12 
Mammillatensenon 19 

Marsupites testudinarius. Zone and Subzone 
of 10 

median area of fusion 31 
Membranipora 223 
— crenulata 119 
— meudonensis 255 
— nitida 26, 31 
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Membranipora ocellata 255 
— reticulata 255 

Micr aster cor-anguinum, Zone of 9 
— cortestudinarium, Zone of 9 
Moen Chalk 19 
Monoceratopora 41 
Murinopsia 54 

Off aster pilula, Zone of 10 
oral spines 35 
— shields 39 
orifice, primary 34 
— secondary 35 
Ostrea lunata, Chalk with 13 
ovicells 43 

Pachydera 54 
Pancheilopora 55 
pelmata 27 
pelmatidia 27 

Pelmatopora 17, 22, 25, 30, 32. 34, 35, 36, 39, 
40, 41, 43, 52, 53. 119 , 272, 273 
— hidens 181 

— brydonei 17, 21, 38, 123, 150, 164 , 165*, 
166, 273, 274 ; PI. 12, fig. 3 
— calceata 40, 41, 42*, 122, 123 , 124*, 129, 
273 ; PI. 9, fig. 3 

— chrysalis 17, 122, 132 , 133*, 136, 137, 273 ; 

PI. 9, fig. 7 

— collium 1 81 

— coryli 38, 123, 168 , 169* ; PI. 12, fig. 4 
— crepidaria 40, 122, 125 , 126*, 273 ; PI. 9, 

fig- 4 

— damicornis 198 
— daniensis 17, 200, 202 
— danktonensis 192 

— d’orbignyi 17, 33, 122, 140 , 141*, 142*, 
273 ; PI. 10, fig. 3 

— fecampensis 17, 40, ^4, 122, 145 , 146*, 147*, 
148*, 273 ; PI. 10, fig. 6 
— filliozati 139, 144 

— fragilis 17, i22} 138 *, 273 ; PI. 10, figs, i, 2 
— gasteri 122, 130 , 131*, 273 ; PI. 9, fig. 8 
— grandiporosa 201 

—gregoryi 21, 38, 40, 42*, 44, 123, 146, 154, 
166, 175 , 178*, 179*, 180*, 192, 193, 198, 
200, 274 ; PI. 13, PI. 14, figs. 1-4 
— gyrinoides 181 
— incerta 200 
—insignis 154, 155 
— interrupta 136 
— lacuum 1 81 
— lancingensis 181 



Pelmatopora larva 17, 22, 122^ 134 *, 142, 
273 ; PI. 9, fig. 9 

— marsupitorum 17, 38, 42*, 44, 123, 171 , 
172*, 192, 274 ; PI. 12, figs. 2, 5 
— palmata 33*, 38, 123, 193, 196 , 197*, 274 ; 

PI. 15, figs. 3, 5, 6 
— pauciclavia 139 

— pero 120, 123, 148 , 149*, 167, 273, 274 ; 
PI. 10, fig. 7 

— plantaris 123, 159 , 160*, 273 ; PI. ii, 

fig- 4 

— promontoriorum 181 

— quadrata 17, 44, 122, 143 , 144*, 273 ; PI. 

10, figs. 4, 5 

— quadrivolucris 38, 123, 161 , 162*, 273, 274 ; 

PI. II, figs. 5, 6, PI. 12, fig. I 
— ranunculoides 181 
— repleta 153, 154, 155 
— roedeanensis 173 
— saltdeanensis 18 1 

— simplex 123, 157 , 158*, 161, 273, 274 ; PI. 

11, figs. 2, 3 

— solearis 33*, 40, 122, 127 *, 128*, 273 ; 
PI. 9, figs. 5, 6 

— somptingensis 21, 24, 31, 33*, 38, 41, 42*, 
44, 123, 146, 188 , 190*, 191*, 274 ; 
PI. 14, figs. 5, 6, PI. 15, figs. I, 2, 4 
— spp. 199 , 201 ; PI. 15, fig. 7 
— striata 17, 122, 136 , 273 ; PI. 9, fig. 10 
— suffulta 17, 123, 151 , 152*, 163, 273 ; PI. 

10, figs. 8, 9, PI. II, fig. I 
Pelmatoporidae 51 
Pelmatoporinae 52 
Phrynopora 54, 241 
Pliophloea 30, 43 
Pnictopora 22, 40 
Polycephalopora 21 
Prodromopora 52, 66, 76, 96 
— praecursor 66, 72 

Reptescharella radiata 202, 206, 237 
Reptescharipora convexa 242, 264 
— ornata 206, 238 
Reptoporella 103, 119 
— regularis 103, 119 
Rhabdopora 22 

Rhiniopora 52, 202, 204 , 237, 274 
— aspera 231, 232, 233, 234 
— asperula 231, 232, 233 
— aviculosa 227, 228 
— cacus 231, 232, 233, 234 
— hispida 206, 236 , 237, 238 
— horrida 232, 233 
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Rhiniopora jurassica 223, 224 
— scabra 223, 224 
— spoo fieri 221 

Rhynchonella ** cuvieri, Zone of 8 
Rocanean 19 
Riigen Chalk 19 

Sandalopora 22, 54, 273 
Schloenbachia varians, Zone of 8 
Scrupocellaria 36 
— frondis 37* 

— securifera 37* 

Semiescharipora interrupta 133 
— ovalis 242, 264 
Senonian 9 

Steganoporella buski 22, 233 
Steginopora 54, 241 
— ornata 241 
— reticulata 240 
Stichocados 54 
— ordinatus 255 

T erebratulina lata, Zone of 9 
tertiary frontal wall 33 
Thomas, H. D. 7 
Tricephalopora 30, 33, 35 
Trochiliopora Bed 10 
Turonian 8 

Ubaghsia 18, 19*, 33, 35, 36, 39, 52, 53, 238, 

275 

— arcifera 241 



Ubaghsia aurita 18, 241, 244, 275 ; PL 20, fig. 3 
— coaxans 18, 241, 252, 253*, 275 ; PL 20, 
fig. 6, PL 21, fig. 6 

— crassa 18, 241, 250, 251*, 263, 275 ; PL 20, 
fig. 5, PL 21, fig. 7 

— demorgani 18, 36, 241, 242, 255, 256, 275 ; 
PL 22, figs. 5, 6 

— gasteri 241, 245, 246*, 250, 275 ; PL 20, 

figs. 4. 7 

— langi 241, 247, 248*, 275 ; PL 21, figs. 4, 5 
— meudonensis 18, 36, 242, 255, 256, 257, 275 ; 
PL 22, figs. 3, 4 

— ocellata 18, 36, 241, 255, 256, 257, 275 ; 
PL 22, figs. I, 2 

— ornata 18, 31, 33*, 242, 260, 262*, 275 ; 
PL 23, figs. 1-4 

— perforata 18, 241, 244, 254, 275 
— ranunculus 18, 42, 241, 242, 243*, 263, 
275 ; PL 20, fig. 2 

— reticulata 18, 36, 240, 242, 255, 257, 
258*, 262, 263, 275 : PL 21, figs. 1-3, 
PL 22, figs. 7, 8 

Uintacrinus westphalicus. Subzone of 10 

young zooecia 45 

zoarial budding 23 
— growth habit 21 

zooecial walls other than the frontal walls 24 
— ^size 24 
— shape 24 




